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December 15, 2016 


The Honorable Matthew Beaton, Secretary 

Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston, Massachusetts 02114 


Re: — Boston-Logan International Airport 2015 Environmental Data Report (2015 EDR) - EEA #3247 
Dear Secretary Beaton: 


On behalf of the Massachusetts Port Authority (Massport), Iam pleased to submit for your review, the Boston-Logan 
International Airport 2015 Environmental Data Report (2015 EDR). Massport is proud of its decades-long commitment to 
providing regular and extensive information to the public and regulators on Logan Airport operational and 
environmental conditions. This includes detailed information on passenger activity levels and aircraft operations; 
ground access; planning activities; and updates on mitigation programs. Massport is the only airport in the United 
States that has consistently reported on environmental conditions on an annual basis since 1978. This unique 
“environmental report card” documents our commitment to sharing information on how Massport operates 

Logan Airport safely and efficiently, while striving to minimize impacts to the community and environment. New this 
year, Massport has included a Spanish-version of the Executive Summary in the printed and electronic versions of the 
2015 EDR. 


In 2015, Logan Airport served an all-time high of 33.4 million passengers, exceeding the 2014 historic peak. Despite the 
increase in passengers, aircraft operations at Logan Airport remained significantly below the peak of 507,449 operations 
experienced in 1998 when Logan Airport served 26.5 million passengers. This cutback of over 130,000 annual flight 
operations since 1998, combined with improvements in aircraft engine technology, has resulted in significant reductions 
in community environmental impacts associated with noise exposure and air emissions. Airlines serving Logan Airport 
continue to upgrade their fleets with newer and larger aircraft with improved environmental performance and 
operational efficiencies. 


The Boston metropolitan area remains a key region in the nation’s finance, technology, biotechnology, healthcare, and 
education sectors; such favorable economic conditions drive Logan Airport's sustained demand for air travel. As a 
result of the thriving regional economy, 2015 also showed an increase in passenger activity levels that marked a 
continued recovery from the recent economic recession. A significant increase in passenger demand for international air 
service to existing and new destinations also occurred in 2015 with eight new markets being served. 


In an effort to address continuing parking challenges, in late 2015, Massport completed the West Garage Parking 
Consolidation Project by constructing 2,050 parking spaces as an addition to the West Garage and at the existing surface 
lot between the Logan Office Center and the Harborside Hyatt. In September 2015, Massport officially opened the 
Bremen Street Dog Park with a well-received new recreational area for dogs and their owners. In October 2015, 
Massport initiated public review of the Terminal E Modernization Project, which will add seven new gates to the 
terminal and as of this filing, has completed all required environmental review. Throughout 2015, Massport continued 
to identify strategies to reduce drop-off/pick-up trips which cause unnecessary vehicle miles traveled and associated 
emissions. 


As described throughout the 2015 EDR, Massport remains fully committed to minimizing the effects of Airport 
operations over which it has control and to a continued collaboration with the community. The contents of the 
2015 EDR are outlined below. 
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Content and Structure 


The 2015 EDR responds fully to the Secretary’s Certificate on the Boston-Logan International Airport 2014 Environmental 
Data Report, including responding to all comments. The document reports on the status of airport operations, 
environmental conditions, and Massport milestones achieved in 2015 and provides updates on more recent significant 
Logan Airport planning activities. The EDR also updates 2015 conditions for the following categories: 

e Passenger levels, aircraft operations, aircraft fleets, and cargo volumes; 

e Planning, design, and construction activities at Logan Airport; 

e Regional transportation statistics and initiatives; 

e Key environmental indicators (Ground Access, Noise Abatement, Air Quality/Emissions Reduction, 

and Water Quality/Environmental Compliance and Management); 
e Status of Logan Airport project mitigation; and 
e Sustainability initiatives. 


The 2015 EDR also includes: 

e Secretary’s Certificate on the Boston-Logan International Airport 2014 EDR and other comment letters 
received on the 2014 EDR; 

e Recent certificates received on the Terminal E Modernization Project Environmental Notification Form and Draft and 
Final Environmental Impact Reports which included items to be addressed in future EDRs and the forthcoming 
2016 Environmental Planning and Status Report (ESPR); 

e Proposed scope for the 2016 ESPR; 

e = Distribution list; and 

e Supporting technical appendices (included in the attached CD). 


Review Period, Distribution, and Consultation 


A 30-day public comment period for the 2015 EDR will begin on December 21, 2016, the publication date of the next 
Environmental Monitor, and will end on January 20, 2017. The distribution list included as Appendix D indicates which 
listed parties will receive a digital and/or printed copy of the 2015 EDR. The full 2015 EDR will also be available on 


Massport’s website (www.massport.com). 





A consultation session on the 2015 EDR is scheduled for January 11, 2017 at 6 PM in the Noddle Room on the 1* floor of 
the Logan Airport Rental Car Center. Additional copies of the 2015 EDR may be obtained by calling (617) 568-1040 or 
emailing mgove@massport.com during the public comment period. 


Massport hopes that you and the other reviewers of the 2015 EDR find it informative. We look forward to your review 
of this document and to close consultation with you and other reviewers in the coming weeks. Please feel free to contact 
me at (617) 568-3524, if you have any questions. 


Sincerely, 


Massachusetts Port Authority 


My 


Stewart Dalzell, Deputy Director 
Environmental Planning & Permitting, 
Strategic & Business Planning Department 


cc: 2015 EDR Distribution List (Appendix D in the 2015 EDR) 
Flavio Leo, Michael Gove, Massport 
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Introduction/Executive Summary 


Introduction 


Massport is pleased to continue its practice of providing the community with an extensive, almost three-decade 
record of Boston-Logan International Airport (Logan Airport or Airport) environmental trends, development 
planning, operations and passenger levels, and Massport’s mitigation commitments in this Logan Airport 2015 
Environmental Data Report (EDR). Logan Airport, owned and operated by the Massachusetts Port Authority 
(Massport), is New England's primary international and domestic airport. This 2015 EDR is one in a series of 
annual environmental review documents submitted to the Massachusetts Environmental Policy Act (MEPA)* 
Office since 1979 to report on the cumulative environmental effects of Logan Airport's operations and activities. 
Logan Airport is the first airport in the nation for which an annual environmental report card on airport activities 
was prepared and Massport continues to be a leader in environmental reporting. 


Approximately every five years, Massport 
prepares an Environmental Status and 
Planning Report (ESPR), which provides a 
historical and prospective view of 

Logan Airport. EDRs, prepared annually in 
the intervals between ESPRs, provide a 
review of environmental conditions for the 
reporting year compared to the previous 
year. Over the long-term, environmental 
impacts associated with Logan Airport have 
been decreasing, as reported on each year in 


the EDR/ESPR filings. This 2015 EDR follows 


the 2014 EDR and reports on 2015 Annual Environmental Data Reports and Environmental Status and Planning 
Reports since 1991. 





conditions. In 2015 at Logan Airport, the air 
quality and noise environment are substantially better than conditions reported during 1990 and 2000. This 
improvement is a result of both Massport’s efforts to mitigate environmental impacts and airline industry trends 
towards quieter and cleaner aircraft and greater efficiency. 


The scope for this 2015 EDR was established by the Secretary of the Executive Office of Energy and 
Environmental Affairs’ (EEA) Certificate dated November 12, 2015, which is included in Appendix A, MEPA 


1 Massachusetts General Laws Chapter 30, Sections 61-62H. MEPA is implemented by regulations published at 301 Code of 
Massachusetts Regulations (CMR) 11.00 (the “MEPA Regulations”). 
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Certificates and Responses to Comments. This 2015 EDR updates and compares the data presented in the 
2014 EDR, and for 2015 presents information on: 


Activity Levels (including aircraft operations, Air Quality Emissions Reduction 
passenger activity, and cargo) 

Airport Planning activities and upcoming Water Quality/Environmental Compliance 
projects 

Logan Airport's role in the regional Mitigation Commitments 


transportation network 
Ground Access to and from the Airport Sustainability and Resiliency 


Noise Abatement 


To enhance the usefulness of this 2015 EDR as a reference document for reviewers, this report also presents 
historical data on the environmental conditions at Logan Airport dating back to 1990, in instances where 
historical information is available. Historical data are included in the technical appendices (CD only). 


For the first time, this 2015 EDR includes a Spanish translation of the Executive Summary. This translated version 
is included after the English-version of the Executive Summary. 


EOEA # 3247 


Submitted By 


Massachusetts Port Authority Stewart Dalzell, Deputy Director 
One Harborside Drive, Suite 200S Strategic & Business Planning 
East Boston, MA 02128 (617) 568-3524 


Michael Gove, Project Manager 
Strategic & Business Planning 
(617) 568-3546 
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Logan Airport Planning Context 


Logan Airport, New England's primary domestic and international airport, plays a key role in the metropolitan 
Boston and New England passenger and freight transportation networks and is a significant contributor to the 
regional economy. Logan Airport fulfills a number of roles in the local, New England, and national air 
transportation networks. It is the primary airport serving the Boston metropolitan area, the principal New 
England airport for long-haul services, and a major U.S. international gateway airport for transatlantic services. 
Logan Airport serves as a regional connecting hub for small northern New England markets and the 
Massachusetts maritime counties of Barnstable, Dukes, and Nantucket; the Airport is also the busiest air cargo 
center in New England. 


The Airport boundary encompasses approximately 2,400 acres in East Boston and Winthrop, including 
approximately 700 acres underwater in Boston Harbor. Logan Airport, shown in Figures 1-1 and 1-2, is one of 
the most land-constrained airports in the nation, and is surrounded on three sides by Boston Harbor. 


Logan Airport is close to downtown Boston and is accessible by two public transit lines and 
a well-connected roadway system. The airfield comprises six runways, approximately 

15 miles of taxiway, and approximately 240 acres of concrete and asphalt apron. 

Logan Airport has four passenger terminals (Terminals A, B, C, and E), each with its own 
ticketing, baggage claim, and ground transportation facilities. Massport continues to 
evaluate and implement enhancements to Logan Airport's security, operational efficiency, 
and accessibility to and from the Boston metropolitan area, while carefully monitoring the environmental effects 





of Logan Airport operations. 


In 2015, Logan Airport was the 17* busiest U.S. commercial airport by number of commercial passengers, and 
the 18" busiest U.S. commercial airport by aircraft movements.” Boston is an important domestic and 
international destination, and air carriers seek to expand international service at Logan Airport based on current 
and anticipated passenger demand. New international service in the last three years alone has contributed more 
than $1.4 billion per year to the local economy and $44 million in new incremental tax revenue through income 
and sales.? 


In 2015, over 15,000 people were employed at Logan Airport. This included approximately 1,040 Massport airport 
staff and administration employees. The Massachusetts Department of Transportation (MassDOT) Aeronautics 
Division's Massachusetts Statewide Airport Economic Impact Study Update found that in 2014, Logan Airport 
supported approximately 132,000 jobs and contributed nearly $13.4 billion annually to the local economy; this 
includes all on-Airport businesses, construction, visitor, and multiplier impacts.* 


2 Airports Council International, 2015 North American Air Traffic Report. 
3 InterVISTAS. 2015. Economic Impact of Recent International Routes. 
4  MassDOT Statewide Airport Economic Impact Study Update, 2014. 
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FIGURE 1-1 Aerial View of Logan Airpor onmental Data Report 
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2015 Highlights and Key Findings 


This section provides a brief overview of key findings, by chapter, at Logan Airport in 2015. Additional 
information concerning Airport activities is provided in subsequent chapters. This section also highlights 
Massport’s efforts to further sustainability through specific projects and initiatives with a sustainability leaf, 
and summarizes Massport's sustainability program at its end. 


Activity Levels 


The total number of air passengers increased by 5.7 percent to 33.4 million in 2015, compared 
to 31.6 million in 2014 (Figures 1-3 and 1-4). The 2015 passenger level represents a new record high for 
Logan Airport. 


Passenger aircraft operations accounted for 91 percent of total aircraft operations in 2015. The total 
number of aircraft operations at Logan Airport increased from 363,797 in 2014 to 372,930 in 2015, 

a 2.5-percent increase. This was preceded by a 0.7-percent increase from 2013 to 2014. Despite the 
increase, aircraft operations at Logan Airport remained well below the 487,996 operations in 2000 and 
the historical peak of 507,449 achieved in 1998. In 1998, Logan Airport served 26.5 million air passengers, 
compared to 33.4 million in 2015, which saw 134,519 fewer operations. 


Air carrier efficiency continued to increase, with the average number of passengers per aircraft operation 
at Logan Airport increasing from 87.0 in 2014 to 89.7 in 2015. The increasing number of passengers per 
flight reflects a shift away from smaller aircraft and rising load factors, as airlines continue to focus on 
capacity control and improvements in efficiency. 


Figure 1-3 Logan Airport Annual Passenger and Operations, 2000, 2014, 2015 
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Figure 1-4 Logan Airport Annual Passenger Activity Levels and Operations, 1990, 1998, 2000-2015 
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Source: Massport. 
Note: 1998 represents the historic peak in terms of aircraft operations for Logan Airport. 
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Logan Airport is an important origin and destination (O&D)° airport both nationally and internationally, and is 
one of the fastest growing major U.S. airports, in terms of number of passengers, over the past five years.° There 
has been growth in both domestic and international passenger numbers. In 2015, there were 

approximately 5.5 million international and 27.8 million domestic passengers (excluding general aviation [GA]). 


Annual domestic passengers’ activity levels increased from 26.5 million in 2014 to 27.8 million in 2015,’ 

a 4.8-percent increase. While the numbers of both domestic and international passengers are increasing, 
international passenger demand continues to increase at a faster rate than domestic passenger demand. Total 
international passengers at Logan Airport increased from 5.0 million in 2014 to 5.5 million in 2015, a 10.9-percent 
increase. International passengers made up approximately 16.1 percent of total Airport passengers in 2015, and 
this is projected to increase steadily to nearly 20 percent of the total by 2030 or sooner. The strong international 
passenger growth was driven by the economic attractiveness of the metropolitan Boston region and the strength 
of Boston as an O&D market. New international destinations from Logan Airport in 2015 included Mexico City, 
Hong Kong, Tel Aviv, and Shanghai. 


A series of factors, including the key factor of continued local and regional economic growth, have combined to 
produce this exceptional passenger growth. The 2016 ESPR will update operations and passenger activity levels 
through 2035. 


Additional information is provided in Chapter 2, Activity Levels. 


Airport Planning 


Logan Airport facilities have been accommodating recent increases in activity and operations on the airside, but 
the terminal, roadways, and parking facilities are strained by the increase in passengers. Following a two-year 
strategic planning effort, Massport has identified priority planning projects and initiatives to accommodate the 
increased demand in international travel, to enhance ground access to and from the Airport, as well as improve 
on-Airport roadways and parking. Select planning initiatives are described below. Chapter 3, Airport Planning, 
describes the status of all planning projects. 


Terminal and Airside Projects 


Terminal E Renovation and Enhancements Project. To accommodate regular service by wider and 
longer Group VI aircraft at Terminal E, this project includes interior and exterior improvements. The 
project does not include any new gates, but is reconfiguring three existing gates to accommodate 
Group VI aircraft (including the Airbus A380 and Boeing 747-8 primarily used by international air 
carriers). An addition to the west side of Terminal E will allow passenger holdrooms to be reconfigured to 
accommodate the larger passenger loads associated with larger aircraft. The project also includes 
modifications to the airfield to meet required Federal Aviation Administration (FAA) safety and design 

5 “Origin and destination” traffic refers to the passenger traffic that either originates or ends at a particular airport or market. A 
strong O&D market like Boston generates significant local passenger demand, with many passengers starting their journey and 
ending their journey in that market. O&D traffic is distinct from connecting traffic, which refers to the passenger traffic that 
does not originate or end at the airport but merely connects through the airport en route to another destination. 

6 Between 2010 and 2015, Logan Airport was the eighth fastest growing airport in the U.S. in terms of domestic O&D traffic (U.S. 
DOT O&D Survey). 

7 Excluding general aviation (GA) passengers. 
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standards to accommodate the larger aircraft. An Environmental Assessment (EA) was filed, and FAA 
issued a Finding of No Significant Impact (FONSI) on July 29, 2015. Construction is underway with a 
planned 2017 completion. 


Terminal E Modernization Project. To accommodate existing and long-range forecasted demand for 
international service in an efficient, environmentally sound manner that also improves customer service, 
Massport is planning to modernize the existing international Terminal E. Modernizing Terminal E will add 
the three gates approved in 1996 as part of the International Gateway West Concourse project 

(EEA # 9791), but never constructed, and an additional four gates. The facility is planned to be 
constructed in two phases — Phase 1 will add four gates and Phase 2 will add three gates. The building 
will be aligned to function as a noise barrier. New passenger handling and passenger holdrooms are 
being planned, as well as possible additional Federal Inspection Services (FIS) and Customs and Border 
Protection facilities to supplement the existing FIS areas in Terminal E. Previously, a satellite FIS facility 
was planned and permitted in 2001 for Terminal B, but never constructed (EEA # 9791). As part of 

Phase 2, the Terminal E Modernization Project will also construct a weather-protected direct connection 
between Terminal E and the Massachusetts Bay Transportation Authority (MBTA) Blue Line Airport 
Station, which will improve the passenger experience and convenience. As part of this project, the 
existing on-Airport gas station will be relocated to the Southwest Service Area (SWSA). Massport filed an 
Environmental Notification Form (ENF) in October 2015 and a joint federal Draft Environmental 
Assessment/state Draft Environmental Impact Report (Draft EA/EIR) in July 2016. On September 16, 2016, 
the Secretary of EEA issued a Certificate on the Draft EIR finding that the project adequately and properly 
complies with MEPA. Massport filed the Final EA/EIR on September 30, 2016. On November 10, 2016, the 
FAA issued a FONSI and on November 14, 2016, FAA issued a Record of Decision (ROD) on the project, 
stating that Massport can now update the Airport Layout Plan (ALP) with the proposed Terminal E 
Modernization Project. The project is in the conceptual design phase and initial construction will likely 
begin in 2018. Future EDRs and ESPRs will provide updates as final design and construction proceeds. 


Terminal C to E Connector. The Terminal C to E Connector provides a new post-security connection 
between Terminals C and E on the Departures Level. Approximately 18,900 square feet of interior 
renovations were made to the existing building, with limited (approximately 3,500 square feet) new 
exterior construction. The connector provides passengers with a new access point to Terminal E. The 
connector provides improved passenger circulation within the post-security concourse(s), additional 
holdroom space at Terminal E, reconfigured office space, concessions and concessions support, and a 
new consolidated location for escalators and stairs. The project was completed in May 2016. 


Terminal B Airline Optimization Project. Similar to the recent renovations and improvements at 
Terminal B, Pier A, Massport is upgrading its facilities on the Pier B side to meet airlines’ needs (primarily 
reflecting the merger of American Airlines and US Airways) and to provide facilities that improve the 
passenger traveling experience. Planned improvements include an enlarged ticketing hall, improved 
outbound bag area, expanded bag claim hall, expanded concession areas, and expanded holdroom 
capacity at the gate. The project will consolidate American Airlines operations to one pier of the terminal 
(now operating on two different sides of the terminal); all Terminal B Pier B gates will be connected post 
security. The project will also consolidate checkpoint operations for better passenger throughput and 
improved passenger experience. 
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Ground Access and Parking Projects 


A series of recent projects have been designed to yield substantial environmental benefits, particularly in the 
areas of ground access efficiencies and associated air quality emissions reductions on-Airport and in East Boston, 
as documented below. 


The Rental Car Center (RCC) Southwest Service Area (SWSA) Redevelopment Program 

(EEA 14137). The RCC is fully operational and the full benefits of the project began to be realized in 
2014. Consolidation of rental car operations and associated shuttle bus service into a single coordinated 
shuttle bus fleet operation resulted in customer service improvements, reduced on-Airport vehicle miles 
traveled (VMT) with associated emission reductions, and stormwater system enhancements. In 2010, 
construction began on the new RCC, and rental car and bus operations began in the centralized facility in 
September 2013. The remaining quick-turnaround areas, permanent taxi pool, bus, limousine pools, and 
the SWSA edge buffers were completed in 2014. In keeping with Massport’s commitment to 
sustainability, the Authority is proud that the RCC was awarded Logan Airport's first Gold Certification in 
Leadership in Energy and Environmental Design (LEED®) in 2015. The status of mitigation efforts for the 
RCC is provided in Chapter 9, Project Mitigation Tracking. 


Logan Airport's new bus fleet, comprising 21 compressed natural gas (CNG) buses and 32 clean 
diesel/electric buses, has fully replaced the entire fleet of diesel rental car shuttle buses now that the RCC 
is fully operational. Three additional new CNG buses were put into service in the summer of 2015, 
increasing the total from 18 to 21 buses. The new bus fleet has improved operational efficiency and 
reduced shuttle frequency from 100 to 30 buses per hour. 


The LEED-Silver Green Bus Depot serves as Logan Airport's on-Airport maintenance facility for 
Massport’s new clean-fuel bus fleet. By shifting the bus maintenance operations out of the community, 
Massport is reducing bus traffic in East Boston and Chelsea. 


The Martin A. Coughlin Bypass. This project reduces commercial traffic through East Boston by 
providing a direct link, along a former rail corridor, from Logan Airport's North Service Area to Chelsea 
for Airport-related vehicle trips. 


The Economy Parking Garage. This project simplified and reduced on-Airport circulation by 
consolidating multiple overflow parking lots throughout the Airport into a single location served by a 
single shuttle route. Overall traffic circulating throughout the Airport has decreased, resulting in 
significant operational and environmental benefits. 
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= West Garage Parking Consolidation 
Project. Massport consolidated 
2,050 temporary parking spaces as an 
addition to the West Garage and at the 
existing surface lot between the Logan 
Office Center and the Harborside Hyatt. The 
West Garage addition is located on the site 
of the existing Hilton Hotel parking lot. 
Construction of these spaces constituted all 
the remaining spaces permitted under the 
Logan Airport Parking Freeze.’ The project 
commenced in the spring of 2015 and was 
completed in late 2015. 





West Garage addition. 
Source: Massport 


= Logan Airport Parking Project. As one 
element of its comprehensive ground 
transportation strategy, Massport proposes to build up to 5,000 new on-Airport commercial parking 
spaces at Logan Airport. The goal of the Logan Airport Parking Project is to reduce the number of air 
passengers choosing more environmentally harmful drop-off/pick-up modes, which generate up to four 
vehicle trips instead of two (see Chapter 3, Airport Planning, for a detailed description). The construction 
of additional commercial parking spaces at Logan Airport is predicated on a regulatory change,’ by the 
Massachusetts Department of Environmental Protection (MassDEP), whereby MassDEP would amend the 
existing Logan Airport Parking Freeze to allow for some additional commercial parking spaces at 
Logan Airport. MassDEP has conducted a stakeholder process, which will be followed by initiating the 
process to amend the Parking Freeze regulation. Massport expects to initiate a parallel process with EEA 
by filing an ENF for new parking facilities sometime in early 2017. 


Park and Open Space Projects 


Massport has committed up to $15 million for the planning, construction, and maintenance of four Airport edge 
buffer areas and two parks along Logan Airport's perimeter. These buffers have now been completed and include 
the Bayswater Buffer, Navy Fuel Pier Buffer, SWSA Buffer Phase 1, and the SWSA Buffer Phase 2. These areas are 
located on Massport-owned property along Logan Airport’s perimeter boundary and are intended to provide 
attractive landscape buffers between Airport operations and adjacent East Boston neighborhoods. The buffer 
design occurs in consultation with Logan Airport's neighbors and other interested parties in an open community 
planning process. Today, East Boston enjoys 3.3 miles and more than 33 acres of green space developed or 
managed by Massport in partnership with and in response to the East Boston community (Figure 1-5). 


8 310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120. 
9 310 Code of Massachusetts Regulations 7.30. 
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Figure 1-5 Parks Owned and Operated by Massport and City of Boston 
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Source: Massport. 


= Bremen Street Dog Park. In 
September 2015, Massport officially 
opened the Bremen Street Dog Park. This 
recreational area allows for all types and 
sizes of dogs to utilize the 22,655-square 
foot space located on the corner of 
Bremen and Porter Streets in East Boston. 


= The Narrow Gauge Connector. The spring 
2016 completion of the 1/3-mile long 
Narrow Gauge Connector project 
represents the final portion of the East 
Boston Greenway, which joins the East 
Boston Greenway Connector, that 
Massport completed in 2014, with 
the Massachusetts Department of Conservation and Recreation's Constitution Beach. This project makes 
it possible for pedestrians and bicyclists to travel from Boston Harbor, through Bremen Street Park and 
the new East Boston Library, to Wood Island Marsh, and finally to Constitution Beach with only two 
roadway crossings. There are pedestrian and bike counters along the Greenway Connector. In 2015, there 
were 11,545 East Boston Greenway users that were recorded by the counters. 





A dog plays at the recently completed Bremen Street Dog Park. 
Source: Massport 
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Planning Initiatives 


®: 


Strategic Planning. In 2013, Massport began a strategic planning effort to position the Authority's 
aviation, maritime, and real estate lines of business, and its administrative support structures and 
workforce to meet the region's 21*t century transportation and economic development challenges. The 
strategic planning initiative’s primary goal was to formulate a vision for Massport as a transportation and 
economic development engine for the Commonwealth of Massachusetts in the 21% century. 


Resiliency Planning. At the end of 2013, Massport initiated the Disaster and Infrastructure Resiliency 
Planning (DIRP) Study for Logan Airport, the Port of Boston, and Massport's waterfront assets in South 
and East Boston. The DIRP Study includes a hazard analysis, modeling sea-level rise and storm surge, and 
projections of temperature, precipitation, and anticipated increases in extreme weather events. The DIRP 
Study will make recommendations regarding short-term adaptation strategies to make Massport’s 
facilities more resilient to the likely effects of climate change. Massport published Flood Proofing Design 
Guidelines in November 2014, with a revision in April 2015. 


Runway Incursion Mitigation (RIM) and Comprehensive Airfield Geometry Analysis. As FAA began 
to close out their comprehensive nationwide runway 
safety area improvements program in 2015, their safety 
focus shifted to analysis of the airfield geometry. The 
new comprehensive multi-year RIM program will 
identify, prioritize, and develop strategies to help 
airports across the U.S. enhance airfield safety. In 
January 2016, Massport issued a Request for Proposals 
to study airfield geometry issues at Logan Airport. Future 
EDRs and ESPRs will provide updates on this initiative 
and those efforts are likely to require permitting under 
state or federal regulations. 


Logan Airport Sustainability Management Plan 
(SMP). In 2013, Massport was awarded a grant by the 
FAA to prepare an SMP for Logan Airport. The Logan 
Airport SMP planning effort began in May 2013, and was 
completed in April 2015. The Logan Airport SMP takes a 
broad view of sustainability including economic vitality, 
operational efficiency, natural resource conservation, and 
social responsibility considerations, and is intended to isaaa Around Suseinability Managemenirlan 
promote and integrate sustainability Airport-wide and to — source: Massport 

coordinate on-going sustainability efforts across the 

Authority. A copy of the SMP Highlights Report can be found at 
https://www.massport.com/environment/sustainability-management-plan. 


BOSTON-LOGAN INTERNATIONAL AIRPORT 








« Logan Airport Annual Sustainability Report. The Logan Airport Annual Sustainability Report 
provides a progress summary of sustainability efforts at Logan Airport based on Massport'’s 
sustainability goals and targets established in the 2015 SMP. The first Annual Sustainability Report was 
published in April 2016, and can be found at https://www.massport.com/environment/sustainability- 


management-plan/2016-logan-airport-annual-sustainability-report/. 
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Regional Transportation 


Logan Airport and a system of 10 other commercial service, reliever, and GA airports?° (regional airports) anchor 


the New England region. Together, these 11 airports accommodate nearly all of New England’s commercial"? air 


travel demand (Figure 1-6). Logan Airport serves as a major domestic O&D market and acts as the primary 


international gateway for the region. Amtrak rail service, which connects Boston to the New York/Washington 


D.C. metropolitan areas to the south and Portland, ME to the north, also serves the region. 


10 


11 


12 


Passenger traffic in the New England 


region in 2015 represented a record high Figure 1-6 New England Regional Transportation System 
for the region, returning to passenger 

levels prior to the 2008/2009 economic 

downturn and exceeding the historical 9 


peak of 48.0 million in 2005. The total 





{ 
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including Logan Airport, increased Be ES 
by 4.1 percent from 46.8 million annual air 9 y 
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New England’s commercial service airports | } Lin ersm eee 
in 2015, 68.6 percent of passengers f Amtek Service 
(33.4 million) used Logan Airport Sat cats 
compared to 67.6 percent (31.6 million) PVD TF. Green 


BDL Bradley International 

MHT Manchester-Boston Regional 
BTV Burlington International 
PWM Porlland International Jetport 
PSM _ Portsmouth Intemational 
BED Hanscom Field 

ORH Worcester Regional 

HVN Tweed New Haven Regional 
BGR _ Bangor International Airport 


in 2014. 


Total aircraft operations in the 

New England region (including 
Logan Airport) remained flat in 2015, 
increasing 0.3 percent 

from 987,652 operations in 2014” to 991,041 operations in 2015. 





Worcester Regional Airport (ORH) is an important aviation resource that accommodates corporate GA 
activity and commercial airline services. Massport has continued investment in Worcester Regional 
Airport by acquiring and modernizing Worcester Regional Airport to better serve the commercial airline 
travel demands of the central Massachusetts region. 


«Together, with the City of Worcester, Massport is investing $100 million over the next 10 years to 
revitalize and grow commercial operations at Worcester Regional Airport. As a result of this 


Commercial Service Airports are publicly owned airports that have at least 2,500 passenger boardings each calendar year and 
receive scheduled passenger service. Reliever Airports are airports designated by the FAA to relieve congestion at Commercial 
Service Airports and to provide improved general aviation access to the overall community. General Aviation Airports are 
public-use airports that do not have scheduled service or have less than 2,500 annual passenger boardings. 

Commercial airline service is defined as air transportation offered by air carriers for compensation or hire. In contrast, general 
aviation (GA) refers to all aviation activity other than commercial airline and military operations. 

Reflects updated calendar year 2014 aircraft operation statistics for some regional airports based on updated FAA tower counts 
since the publication of the 2014 EDR. See Table 4-1 for more details. 
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collaboration, JetBlue Airways has already handled over 350,000 passengers at ORH since 
commencing operations in late 2013. 


« _ Massport recently started construction on Worcester’s Category (CAT) III Instrument Landing 
System to enhance operational and safety conditions to a level equal to that of all other 
commercial airports in New England. This project will significantly improve Worcester Regional 
Airport's all-weather reliability, a long-standing impediment to greater utilization of this airport. 


Hanscom Field (BED) is a full-service GA airport that accommodates a wide variety of GA activities, 
including corporate aviation, private flying, commuter air services, as well as some charters and light 
cargo. Located in Bedford, MA, approximately 20 miles northwest of Logan Airport, Hanscom Field is 
New England's premier facility for business/corporate aviation and serves a critical role as a GA reliever 
airport for Logan Airport. In 2015, consistent with Hanscom Field's role as a premier corporate airport, 
new hangars are being built to accommodate the need for corporate jet services. 


Massport is supporting MassDOT's efforts to expand Boston's South Station to meet the current and 
future demand for rail mobility within Massachusetts and along the Northeast Corridor (NEC). Amtrak's 
NEC is an intercity rail line that operates between Boston-South Station and Washington, DC via New 
York City. Other major destinations served by the route include Providence, RI; New Haven, CT; 
Philadelphia, PA; and Baltimore, MD. Logan Airport passengers can connect directly to Boston-South 
Station via Silver Line bus rapid transit service or via taxi or other unscheduled modes. Overall, NEC 
ridership reached a new record in 2015, surpassing 2014 record levels. Amtrak's share of the Northeast 
total passenger market has increased substantially since the introduction of Acela Express service in 
2000. In fiscal year 2015, the NEC carried 11.7 million passengers on its Acela Express and Northeast 
Regional services, up 0.5 percent from the prior year. Acela Express accounted for 3.5 million passengers, 
while the Northeast Regional accounted for 8.2 million passengers. 


Additional information is provided in Chapter 4, Regional Transportation. 


Ground Access to and from Logan Airport 


Massport has a comprehensive strategy to diversify and enhance ground transportation options for passengers 
and employees. The ground transportation strategy is designed to provide a broad range of high occupancy 
vehicle (HOV), transit, and shared-ride options for travel to and from Logan Airport and to minimize vehicle trips, 
by providing convenient transit, shuttle, bike, and pedestrian connections to the Airport. The strategy also aims 
to provide parking on-Airport for passengers choosing to drive or with limited HOV options. Massport’s strategy 
aims to limit impacts to the environment and community, while providing air passengers and employees with 
many alternatives for convenient travel to and from Logan Airport. Despite Massport’s industry-leading efforts 
promoting and providing HOV/shared-ride mode use, private passenger vehicle trips continue to increase with 
growth in air travel. As Logan Airport air traveler numbers have increased, a constrained parking supply at 

Logan Airport has resulted in an increase in “drop-off/pick-up” vehicle trips. The greater number of vehicle trips 
means increasing VMT and attendant emissions — the opposite effect of what the Logan Airport Parking Freeze 
regulation was intended to achieve. 


Massport is implementing multiple strategies to limit impacts to the environment and to reduce the number of 
private vehicles that access Logan Airport and in particular, the associated environmentally undesirable 
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drop-off/pick-up modes,’ which generate up to four vehicle trips instead of two. Massport has continued to 
invest in and operate Logan Airport with a goal of maintaining and increasing the HOV mode share — the number 
of passengers and Airport employees arriving by transit or other HOV/shared-ride modes. Logan Airport 
continues to rank at the top of U.S. airports in terms of HOV/transit mode share, with current HOV mode share 
close to 30 percent.!4 Measures implemented by Massport to increase HOV use include a blend of strategies 
related to pricing (incentives and disincentives), service availability, service quality, marketing, and traveler 
information. Because of the different demographics of Logan Airport air passenger travelers, no single measure 
alone will accomplish the goal to increase HOV mode share. 


Continuing improvements to support HOV include: new Back Bay Logan Express pilot service (since May 2014); 
free MBTA Silver Line outbound (from Logan Airport) boardings; a new 1,100-car parking garage at the 
Framingham Logan Express; reduced holiday travel parking rates at Logan Express facilities; increased parking 
rates on the Airport; and support for private coach bus and van operators. 


Key findings in 2015 are: 


Current Annual Average Daily Traffic (AADT) and annual average weekday daily traffic (AWDT) values are 
2 and 5 percent (respectively) lower than peak recorded (2007) on-Airport traffic volumes despite a 
19.0-percent increase in passenger levels from 2007 to 2015. VMT over the same timeframe has 
decreased by roughly 9 percent, although, due to changes in modeling procedures, a direct VMT 
comparison cannot be made. 


The total number of air passengers increased by 5.7 percent to 33.4 million in 2015, compared to 

31.6 million in 2014. During the same period, VMT on-Airport increased by 6.5 percent. There are likely 
many factors that contribute to the change in VMT. These factors will be further investigated in the 
2016 ESPR. 


Massport continued to be in full compliance with the Logan Airport Parking Freeze regulations in 2015. 
Daily parking demand in 2015 more frequently approached the Parking Freeze cap as compared to 2014, 
despite an increase in terminal area parking rates on July 1, 2014. As one element of its comprehensive 
transportation strategy, Massport proposes to build up to 5,000 new on-Airport commercial parking 
spaces at Logan Airport. The goal of the Logan Airport Parking Project is to reduce the number of air 
passengers choosing more environmentally harmful drop-off/pick-up modes, which generate up to four 
vehicle trips instead of two. The construction of additional commercial parking spaces at Logan Airport is 
predicated on a regulatory change, by MassDEP, whereby MassDEP would amend the existing 

Logan Airport Parking Freeze to allow for some additional commercial parking spaces at Logan Airport. 
MassDEP has conducted a stakeholder consultation, which will be followed by initiating the process to 


13 Drop-off/Pick-up modes can include private vehicles, taxis, and black car services. For example, if an air passenger is dropped 
off when they depart on an air trip and is picked-up when they return, that single air passenger generates a total of four 
ground-access trips: two for the drop-off trip (one inbound to Logan Airport, one outbound from Logan Airport) and two for 
the pick-up trip (one inbound to Logan Airport, one outbound from Logan Airport). The air passenger may be dropped off and 
picked up in a private vehicle or in a taxi or black car that may not carry a passenger during all segments of travel to and from 
Logan Airport. 

14 According to the 2013 Logan Airport Air Passenger Ground Access Survey, 27.8 percent of air passengers accessing 
Logan Airport used HOV modes of travel. 

15 310 Code of Massachusetts Regulations 7.30. 
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amend the Parking Freeze regulation. Massport expects to initiate a parallel process with EEA by filing an 
ENF for new parking facilities sometime in early 2017. 


The 2014 EDR reported a 10.5-percent decrease in on-Airport VMT. This reflects Massport’s efforts to 
reduce VMT through the opening of the RCC, which: (1) consolidated rental car operations to one 
location; (2) provides one unified rental car shuttle; (3) relocated the taxi and limousine/bus pool closer 
to terminal area roadways; and (4) included additional improvements to alternative transportation 
systems. 


Massport is currently offering a pilot program, Back Bay Logan Express, to determine whether a frequent, 
direct, express bus service increases HOV service from the City of Boston. This particular service has been 
valuable in providing an alternative to air passengers and employees who have been impacted by the 
temporary, two-year Government Center station closure (a key connection to the Blue Line and 

Logan Airport), and it provides a new transit alternative to the Airport. After the re-opening of 
Government Center Station in March 2016, this pilot program has continued. Ridership in 2015 for the 
Back Bay Logan Express totaled 290,796 passengers, an average of about 805 riders per day. In 2014, the 
service averaged 624 riders per day, with a total of 152,892 passengers between April 28 and 

December 31, 2014. 


Additional information is provided in Chapter 5, Ground Access to and from Logan Airport. 


Aviation Environmental Design Tool (AEDT) 


In 2015, the FAA introduced a new combined noise and air quality modeling tool, the Aviation Environmental 
Design Tool (AEDT). This new tool is a software system that dynamically models aircraft performance in space 
and time to produce fuel burn, emissions, and noise information. As of 2015, the FAA requires airports to use 
AEDT for National Environmental Policy Act (NEPA) projects and soundproofing eligibility. Massport undertook 
initial modeling of noise and air using AEDT; however, Massport has technical concerns related to the initial 
results at Logan Airport. Following a briefing with the FAA, it was decided that the initial AEDT results would not 
be published in the 2015 EDR (pending further technical discussions with FAA's Office of Environment and 
Energy). Therefore, 2015 modeling for noise was performed with the FAA's Integrated Noise Model (INM) and 
the Emissions and Dispersion Modeling System (EDMS) for air emissions. 


Massport is actively evaluating the new model and working with the FAA to develop the types of 

Logan Airport-specific adjustments for the AEDT model that have been used for many years in INM. Once 
approved by FAA, the adjustments will allow the model to more accurately reflect the noise environment at 
Logan Airport. Several of these custom adjustments cannot yet be implemented directly in AEDT and will need to 
be evaluated by Massport and approved by FAA. Massport has reached out to FAA for consideration and 
approval of these adjustments and, if completed in a timely fashion, AEDT is expected to be the official model for 
next year’s 2016 ESPR. Additional information on AEDT is provided in Chapter 6, Noise Abatement, and Chapter 7, 
Air Quality/Emissions Reduction. 


The Secretary's Certificate on the 2014 EDR states that 2015 noise contours and air quality emissions should be 
modeled using AEDT and compared to the most recent version of INM and EDMS. For the reasons outlined 
above, this 2015 EDR does not include AEDT results. Massport is actively working with the FAA to review 
preliminary results and to develop, at FAA's discretion, Logan Airport-specific model adjustments. 
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Noise Abatement 


Massport strives to minimize the noise effects of Logan Airport operations on its neighbors through a variety of 
noise abatement programs, procedures, and other tools. At Logan Airport, Massport implements one of the most 
extensive noise abatement programs of any airport in the nation. Massport’s comprehensive noise abatement 
program includes a dedicated Noise Abatement Office; a state-of-the-art Noise and Operations Monitoring 
system; residential and school sound insulation programs; time and runway restrictions for noisier aircraft; 
ground run-up procedures; and flight tracks designed to optimize over-water operations (especially during 
nighttime hours?*). 


Massport is a national leader in sound insulation mitigation. To date, Massport has provided sound insulation for 
a total of 11,515 residential units, and will continue to seek funding for sound insulation for properties that are 
eligible and whose owners have chosen to participate (Figure 1-7). As of 2015, FAA requires airports to use the 
AEDT model to establish eligibility. Massport is working with FAA on the AEDT model as applied to Logan Airport 
operations. 


Figure 1-7 Residences Treated through Massport Residential Sound Insulation Program (RSIP) 
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Since 2000, the number of daily aircraft operations at Logan Airport has declined by almost 25 percent (from 
1,355 operations per day in 2000 to 1,022 operations per day in 2015) while aircraft have been experiencing 
increasing passenger loads. Passenger volumes continue to increase at a higher rate than aircraft operations. In 
2015, the overall number of air passengers was up by 20.6 percent compared to 2000. This trend reflects an 
increase in the use of larger aircraft in the fleet, airline consolidation, and increased load factors on the part of 
airlines. Compared to 2000, in 2015: 


= Jet operations made up 86 percent of operations compared to 66 percent in 2000; 


= Overall operations were down by 23.6 percent while overall passengers were up by 20.6 percent 
compared to 2000; and 


The number of people exposed to Day-Night Average Sound Level (DNL) 65 decibels (dB) has declined 
by 20.6 percent since 2000. 


16 Nighttime hours are defined as 10:00 PM to 7:00 AM. 
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For 2014 and 2015, differences between measured and modeled noise values have narrowed even more than 
reported in previous EDRs and ESPRs."’ This improved accuracy in modeled results corresponds with the Airport's 


noise measurement equipment and monitoring system and its ability to correlate measured noise events with 


individual flight tracks, combined with the improvements in the INM database. 


Compared to 2014, the 2015 DNL 65 dB noise contours were larger in most areas around the Airport due to 


changes in: (1) runway usage, primarily as a result of wind and weather conditions, (2) an increase in the number 


of nighttime operations, and (3) an increase in the number of overall operations. The overall number of people 
exposed to DNL values greater than or equal to 65 dB increased by 58.0 percent, from 8,922 people in 2014 to 
14,097 people in 2015.1* Noise contour changes specific to 2015 in comparison to 2014 are discussed below. 


1. 


17 


18 


Runway use changes from 2014 to 2015 were the largest factor in the increase in the number of people 
exposed to DNL values greater than or equal to 65 dB in 2015. 


« The DNL contour increased in East Boston and slightly in South Boston due to an increase in 
Runway 22R departures in 2015. Increased departures from Runway 22L also resulted in increases in 
Winthrop. 


« Increased arrivals to Runways 22L and 27 at night contributed to increases in Revere and Winthrop. 


Unlike 2014, 2015 reflects almost a full year of the head-to-head night noise abatement procedures on 
Runway 15R-33L. While this reduces overall noise exposure by concentrating operations over water 
rather than over populated areas, it increases start-of-takeoff-roll noise in East Boston, north and west 
of the Runway 15R end. 


« Lower use of Runway AR for arrivals in 2015 resulted in a reduction in the contour south of the Airport. 


An additional factor influencing Figure 1-8 Reason for Increase in Number of People Exposed to 
noise contour changes in 2015 was DNL Values Greater than or Equal to 65 dB 

a 5.7-percent increase in nighttime 
operations (from 48,056 nighttime 
operations in 2014 to 50,786 
nighttime operations in 2015). This 
increase in overall operations and 





nighttime operations is still well @ Overall Increase in Ops 
below the peak of 54,038 annual 

operations at night reached in Increase in Night Ops 
1999. As airlines have expanded to 

new destinations, the number of ) Runway Use Changes 
commercial operations, and in turn 


the number of nighttime 


Several factors have resulted in better agreement between measured versus modeled levels. Beginning with the 2009 EDR, 
flight track data and measurement data have come from the new monitoring system. The more accurate flight track data are 
used for the modeling inputs and for the measured aircraft event correlation. 

Population data were derived from the most recent 2010 United States Census block data. 
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operations, has increased. In 2015, there was an increase of 7.5 nighttime operations per day compared 
to 2014.1° 


3. The overall increase in operations was smaller than the increase in nighttime operations (2.5 percent 
overall versus 5.7 percent nighttime), but contributed to the expansion of the noise contours. 


The DNL and population levels in 2015 remain well below the peak levels reached in 1990 and are less than in 
the year 2000 when 17,745 people were exposed to DNL levels greater than or equal to DNL 65 cB. 


As shown in Figure 1-9, the 2015 DNL 65 dB contour is somewhat larger than the 2014 DNL 65 dB contour. 
Almost all of the residences exposed to levels greater than or equal to DNL 65 dB in 2015 have been eligible in 
the past to participate in Massport’s residential sound insulation program (RSIP). 


Additional information is provided in Chapter 6, Noise Abatement. 


19 DNLtreats nighttime noise differently than daytime noise; for the A-weighted sound pressure levels occurring at night 
(between 10:00 PM and 7:00 AM) a 10 GB penalty is applied to the nighttime event. 
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Air Quality/Emissions Reduction 


Total air quality emissions from all sources associated with Logan Airport in 2015 are considerably less 
than they were a decade ago. This long-term downward trend is consistent with Massport’s longstanding 
objective to accommodate the demands of increasing passenger and cargo activity levels with fewer 
aircraft operations and reduced emissions. In 2015, calculated emissions of volatile organic compounds 
(VOCs), oxides of nitrogen (NO,), carbon monoxide (CO), and particulate matter (PM) went up slightly 
compared to 2014. The increase in emissions for VOCs, NOx, CO, and PM are primarily due to the 
corresponding increase in aircraft landing and take offs (LTOs) and airfield taxi times. 


= Total emissions of VOCs increased by 1 percent in 2015 to 1,188 kilograms (kg)/day compared to 
1,177 kg/day in 2014, which is still well below 1990 and 2000 levels. 


= Total NO, emissions increased by approximately 5 percent in 2015, to 4,262 kg/day compared to 2014 
levels of 4,040 kg/day. To a lesser extent, this increase is also attributable to the increase in natural gas 
use by stationary sources. The increase in 2015 is still well below 1990 and 2000 levels. 


= Total CO emissions increased by about 3.5 percent in 


2015 to 7,243 kg/day, from 6,987 kg/day in 2014; Figure 1-10 Sources of GHG Emissions, 2015 
emissions in 2015 were still well below Scope 3 - 
1990 and 2000 levels. Aircraft, GSE, 

& Passenger 







‘+ Total PMio/PM25 emissions also Vehicles 
increased by about 3 percent in 2015 to 717% 
98 kg/day, from 95 kg/day in 2014. 


For nine consecutive years, Massport has 
voluntarily prepared a greenhouse gas 
(GHG) emissions inventory for the Logan 
Airport EDR. In 2015, total GHG 
emissions grew by 6 percent. As Scope2- Massport 
reported in past year EDRs, Logan Electricity 13% 
Airport-related GHG emissions in 2015 10% 

comprised less than 1 percent of 

statewide totals. 


Scope 1 - 


Massport’s voluntary Air Quality Initiative (AQI)”° has Note: Scope 1 emissions are from sources that are owned 

tracked NO, emissions since the benchmark year of or controlled by Massport, Scope 2 emissions are 

1999. In the final year of this program (2015), total from electrical consumption, which are generated 
off-Airport at power generating plants, and Scope 3 

NO, emissions were 632 tons per year (tpy) lower than emissions are from aircraft, GSE, and ground 

the 1999 benchmark. This represents an overall transportation to and from the Airport. 


decrease of 27 percent in NO, emissions over the past 


15 years. Between 1999 and 2015, the greatest reductions of NOx emissions were associated with 
aircraft, ground service equipment (GSE), and on-Airport motor vehicles at 17 percent, 71 percent, and 


20 Massport adopted the AQI as a 15-year voluntary program with the overall goal to maintain NOx emissions associated 
with Logan Airport at, or below, 1999 levels. This reporting year, 2015, marks the final year of the program's operation. 
However, NO, will continue to be reported in future EDRs/ESPRs as part of the Logan Airport emissions inventory. 
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87 percent reductions, respectively. Massport will continue to report on NO, emissions as part of the 
Logan Airport emissions inventory in future EDRs/ESPRs. 


Chapter 7, Air Quality/Emissions Reduction provides additional information. 


Water Quality/Environmental Compliance and Management 


Massport’s approach to environmental management and compliance is a key component of its 
commitment to sustainability and responsible stewardship at Logan Airport (refer to the following section 
of this chapter for details). Through monitoring and documentation, environmental performance is 
assessed, allowing policies and programs to be developed, implemented, evaluated, and continuously 
improved. 


Massport is responsible for ensuring compliance with applicable state and federal environmental laws and 
regulations. Massport promotes appropriate environmental practices through pollution prevention and 
remediation measures. Massport also works closely with Airport tenants and Airport operations staff in an 
effort to improve compliance. The following summarizes the key water quality and compliance findings 
for 2015. 


The most recent International Organization for Standardization (ISO) 14001 Environmental 
Management System (EMS) certification audit took place in June 2014, and a certificate was issued in 
July 2014; and is valid through July 2017. Massport holds regular meetings to meet regulatory 
requirements and improve environmental performance beyond compliance. 


Massport’s Stormwater Pollution Prevention Plan (SWPPP) addresses stormwater pollutants in general 
and also addresses deicing and anti-icing chemicals, potential bacteria, fuel and oil, and other 
potential sources of stormwater pollutants.24 


In 2015, approximately 99 percent of samples were in compliance with standards (Table J-15). Due to 
the large size of the drainage areas and relatively low concentration of pollutants, it is not always 
possible to trace exceedances to specific events. Where a known event such as a spill is reported, 
Massport routinely checks the drainage system for impacts from the event and takes corrective actions 
if necessary. 


Out of 160 samples (inclusive of oil and grease, total suspended solids, and pH at North, West, Porter 
Street, and Maverick Street Outfalls), 158 were at or below National Pollutant Discharge Elimination 
System (NPDES) permit limits. 


= One outfall sample out of a total of 20 samples at the North Outfall and one sample out of a 
total of 19 samples at the West Outfall exceeded the regulatory limits of the NPDES permit for 
oil and grease and total suspended solids (TSS), respectively. The oil and grease exceedance at 
the North Outfall was reported in February 2015 and the TSS exceedance at the West Outtfall 
was reported in September 2015, as required. 


21 The 2015 Annual Certificates of Compliance were submitted to the Environmental Protection Agency (EPA) and 
MassDEP on December 17, 2015, for Massport and each co-permittee. 
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= In 2015, there were 16 oil and hazardous material spills that required reporting to MassDEP, seven of 
which involved a storm drainage system.” All spills were adequately addressed with no adverse 
impacts to water quality. 


= In accordance with the Massachusetts Contingency Plan (MCP), Massport continues to assess, 
remediate, and bring to regulatory closure areas of subsurface contamination. Massport is working 
towards achieving regulatory closure of the remaining Logan Airport MCP sites associated with known 
releases, as well as addressing sites encountered during construction. 


Chapter 8, Water Quality/Environmental Compliance and Management provides additional information. 
Sustainability at Logan Airport 


hice Sas ar noe Figure 1-11 EONS Approach to Sustainability 
sustainability program. 

Sustainability has redefined the - Economic Viability ] Operational Efficiency 
values and criteria for measuring peer 
organizational success by using a 
"triple bottom line" approach that 


considers economic, ecological, 


and social well-being. Applying ' a 
this approach to decision-making - bu\ SUSTAINABILITY 
is a practical way to optimize 
economic, environmental, and 
social capital. Massport is taking a 
broad view of sustainability that ! 
builds upon the triple bottom line > Sy 


=a 


concept, and considers the Natural Resources Conservation Social Responsibt ity | 
airport-specific context. 

Consistent with the Airports Council International - North America’s (ACI-NA) definition of Airport 
Sustainability? (Figure 1-11), Massport is focused on a holistic approach to managing Logan Airport to 





ensure Economic viability, Operational efficiency, Natural resource conservation, and Social responsibility 
(EONS). Massport is committed to implementing environmentally sustainable practices Airport- and 
Authority-wide, and continues to make progress on a range of initiatives. The following sections 
summarize many of the long-term and multifaceted sustainability initiatives undertaken by Massport, 
which individual chapters of this 2015 EDR more fully describe, where appropriate. 


Logan Airport Sustainability Management Plan (SMP) 


Massport is committed to reducing local environmental impacts without sacrificing service level; 

Massport’s robust sustainability program is indicative of this commitment. In 2013, Massport was awarded 

a grant by the FAA to prepare a SMP for Logan Airport. The Logan Airport SMP planning effort began in 
22 State environmental regulations require that oil spills of 10 gallons or more in volume be reported to MassDEP. 


23 Airport Council International (ACI). Airport Sustainability: A Holistic Approach to Effective Airport Management. 
Undated. http://www.aci-na.org/static/entransit/Sustainability%20White%20Paper.pdf. Accessed July 17, 2013. 
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May 2013 and was completed in April 2015. The Logan Airport SMP takes a broad view of sustainability 
including economic vitality, social responsibility, operational efficiency, and natural resource conservation 
considerations. The Logan Airport SMP is intended to promote and integrate sustainability Airport-wide 
and to coordinate on-going sustainability efforts across the Authority. The Logan Airport SMP developed 
a framework and implementation plan, with metrics and targets, designed to track progress over time. 
Massport is currently advancing a series of short-term initiatives to help reach its goals (Table 1-1) in the 
areas of energy and greenhouse gas emissions; community, employee, and passenger well-being; 
resiliency; materials, waste management, and recycling; and water conservation. The Logan Airport SMP is 
available online at https:/Awww.massport.com/environment/sustainability-management-plan. 





Logan Airport Sustainability Goals 


As part of the Logan Airport SMP, Massport set goals to improve Logan Airport's performance in 

ten sustainability categories: energy and GHG emissions; water conservation; community, employee, and 
passenger well-being; materials, waste management, and recycling; resiliency; noise abatement; air quality 
improvement; ground access and connectivity; water quality/stormwater; and natural resources. 

Table 1-1 describes each goal, as the Logan Airport SMP defines them. Massport reports its progress 
towards achieving each goal, including changes in related performance, in sustainability reports. Massport 
released its first annual sustainability report in 2016, which is available on Massport’s website at 





https://www.massport.com/environment/sustainability-management-plan/2016-logan-airport-annual- 


sustainability-report/. 
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Table 1-1 Logan Airport Sustainability Goals and Descriptions 





Sustainability Category 





Energy and Greenhouse Gas 
(GHG) Emissions 





Community, Employee, and 
Passenger Well-being 


WP 


Goal 


Reduce energy intensity and 
_ GHG emissions while 
increasing portion of Logan 
Airport's energy generated 

_ from renewable sources. 


Promote economically 

| prosperous and healthy 
communities and passenger 
and employee well-being. 


Sustainability Category | Goal 


Water Conservation _ Conserve regional water 
_ resources through reduced 
_ potable water consumption. 





Materials, Waste Reduce waste generation, 
Management, and Recycling _ increase the recycling rate, 
and utilize environmentally 
sound materials. 


Ep 





Resiliency 


Become an innovative model 
for resiliency planning and 
implementation among port 
authorities. 


Noise Abatement Minimize noise impacts from 
Logan Airport's operation. 





Air Quality Improvement 


Ts 


oY 


Decrease emissions of air 
quality criteria pollutants from 
Logan Airport sources. 


Ground Access and Provide superior ground 
Connectivity access to Logan Airport 
© through alternative and HOV 


Eel travel modes. 





Protect water quality and 
_ minimize pollutant 
_ discharges. 





Natural Resources _ Protect and restore natural 


' resources near Logan Airport. 


le 
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Sustainability in Planning, Design, and Construction 


The following sections outline Massport's sustainability achievements in the planning, design, and 
construction of its projects. 


Leadership in Energy and Environmental Design (LEED®)-Certified Facilities at 
Logan Airport 


The United States Green Building Council (USGBC) LEED rating system is the most widely recognized 
third-party green building certification system in North America. Massport is striving to achieve 

LEED certification for all new and substantial renovation building projects over 20,000 square feet. Some 
recent examples of LEED-certified buildings at Logan Airport are the new RCC and the Green Bus Depot 
(Figure 1-12 and Table 1-2). The new RCC in the SWSA began construction in 2010 and was completed 
in 2013. Massport is very proud that the RCC obtained Logan Airport's first LEED Gold Certification in 
2015. The LEED-Silver Green Bus Depot shifted bus maintenance operations on-Airport from an 
off-Airport location, which reduced bus trips and unnecessary emissions on congested neighborhood 
roadways. Further details are available in Chapter 3, Airport Planning. 


Figure 1-12 LEED-Certified Facilities at Logan Airport 





»> N 
Rental Car Center, LEED Green Bus Depot, LEED Signature Flight Support Terminal A, LEED 
Gold Certified (2015) Silver Certified (2014) General Aviation Facility, Certified (2006) 


LEED Certified (2008) 


Sustainable Design Standards and Guidelines and LEED Certification 


For smaller building projects and non-building projects, Massport uses its Sustainable Design Standards 
and Guidelines (SDSG) to incorporate sustainability. The SDSG, revised and reissued in March 2011, 
provides a framework for sustainable design and construction for both new construction and 
rehabilitation projects. The SDSG applies to a wide range of project-specific criteria, such as site design, 
project materials, energy management and efficiency, air emissions, water management quality and 
efficiency, indoor air quality, and occupant comfort. Massport has used the new standards to guide over 
$200 million in capital projects Authority-wide between fiscal years 2010 to 2013, including over 

$30 million for maritime projects. In addition to SDSG, Massport strives to attain LEED Certification for 
eligible projects. In 2014, the Green Bus Depot was certified as LEED Silver and in 2015, the RCC was 
certified as LEED Gold. 
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Table 1-2 LEED-Certified Facilities at Logan Airport 





Terminal A (LEED Certified) Completed 2005/2006 


Priority curb locations for high occupancy vehicles (HOV) and bicycles 
Retrofitting with solar panels on the Terminal A roof 

Stormwater filtration 

Reflective roof 

Water use reduction features 


Natural daylighting paired with advanced lighting technologies for energy 
efficiency 


Use of recycled and regionally sourced materials 
Measures to enhance indoor air quality 





Signature Flight Support General Aviation Facility (LEED Certified) Completed 


2007/2008 
"= Mechanisms to reduce water use 
=~ Natural day lighting paired with advanced lighting technologies for energy 
efficiency 
=~ Window glazing and sunshades to maximize daylight and minimize heat build-up 
™ — Recycled and regionally sourced materials 
a 


Measures to enhance indoor air quality 








Green Bus Depot (LEED Silver Certified) Completed 2012 


Rooftop solar panels 

Water and energy saving features 

Vehicle miles traveled (VMT) reduction 

New shuttle fleet including 50 clean diesel/electric hybrid buses and CNG buses 
Sustainably grown, harvested, produced, and transported building materials 


Ld) 
rem 








Rental Car Center (RCC) (LEED Gold Certified) Completed 2013 


Green building materials 
Rooftop solar panels 
Bike and pedestrian access and connections 


Natural day lighting paired with advanced lighting technologies for energy 
efficiency 


Use of recycled and regionally sourced materials 


Enhanced indoor air quality 





Plug-in stations for electric vehicles and other alternative fuel sources such as 
E-85 (ethanol) 


Rental car fleets which include hybrid/alternative fuel/low emitting vehicles 
Pedestrian connections 
Bicycle facilities and employee showers/changing 


Water reclamation for vehicle wash water, and use of stormwater for non-potable uses such as vehicle washing and 
landscaping irrigation 


VMT reduction 
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Logan Airport Environmental Review Process 


This 2015 EDR is part of a well-established, state-level environmental review process that assesses 
Logan Airport's cumulative environmental impacts. The process provides a context against which 
individual projects at Logan Airport meeting state and federal environmental review thresholds are 
evaluated on a project-specific basis. The Airport-wide and project-specific environmental review 
processes are described below. 


Historical Context for the Logan Airport EDR/ESPR 


In 1979, the Secretary of the Executive Office of Environmental Affairs (EEA) issued a Certificate requiring 
Massport to define, evaluate, and disclose, every three years, the impact of long-term growth at the 
Airport through a Generic Environmental Impact Report (GEIR). The Certificate also required interim 
Annual Updates to provide data on conditions for the years between GEIRs. The GEIR evolved into an 
effective planning tool for Massport and provided projections of environmental conditions so that the 
cumulative effects of individual projects could be evaluated within a broader context. 


EEA eliminated GEIRs following the 1998 revisions to its MEPA Regulations. However, the Secretary's 
Certificate on the 1997 Annual Update” proposed a revised environmental review process for 

Logan Airport resulting in Massport’s preparation of subsequent EDRs/ESPRs. The more comprehensive 
ESPRs provide a long-range analysis of projected operations and passengers and cumulative impacts, 
while EDRs are prepared annually to provide a review of environmental conditions for the reporting year 
compared to the previous year. The EDR/ESPR process was developed to allow individual projects at 
Logan Airport to be considered and analyzed in the broader, Airport-wide context. As stated in the 
introduction to the 1999 ESPR, “while the Logan ESPR and EDRs provide the broad planning context for 
projects proposed for Logan Airport and future planning concepts under consideration by Massport, no 
specific projects can be built solely on the basis of inclusion and discussion in the 1999 ESPR.” It continues 
to state that projects that meet MEPA or NEPA review thresholds must undergo those processes, as 
needed. In short, the EDRs/ESPRs provide a planning context which complements the individual project- 
specific filings. 


In the last several years, aircraft operations and passenger activity levels and associated environmental 
effects have remained well below levels previously analyzed for Logan Airport. Thus, the forecasted 
aviation growth presented in the 2004 ESPR, the predicate upon which the ESPR schedule was initially 
established, has not occurred. Accordingly, with the approval of the Secretary, Massport prepared 

2009 and 2010 EDRs in lieu of the ESPR originally planned for 2009. The 2011 ESPR, filed in early 2013, 
reported on calendar year 2011 and updated passenger activity level and aircraft operations forecasts. The 
2012/2013 EDR presented conditions for both calendar years 2012 and 2013. The 2014 EDR presented 
conditions for calendar year 2014. 


This 2015 EDR provides a comprehensive, cumulative analysis of the effects of all Logan Airport activities 
based on actual passenger activity and aircraft operation levels in 2015, and presents environmental 


24 Certificate of the Secretary of the Executive Office of Environmental Affairs on the Logan Airport 1997 Annual Update, 
issued on October 16, 1998. 
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management plans for addressing areas of environmental concern. Massport proposes to prepare a 
2016 ESPR to report on activity levels and environmental conditions for that year and projections through 
2035, and anticipates publishing this report in early 2018. Where appropriate, Massport will continue to 
identify and address any longer-term aviation and environmental trends in both EDRs and ESPRs. As 
directed in the Secretary's Certificate on the Terminal E Modernization Project ENF, the EDR/ESPR will 
continue to be the forum to address cumulative, Airport-wide impacts. 


Project-Specific Review 


While this Airport-wide review provides the broad planning context for proposed projects and future 
planning concepts, certain Airport projects are also subject to a project-specific, public environmental 
review process when they meet state environmental review thresholds. When required, Massport and 
Airport tenants submit ENFs and EIRs pursuant to MEPA. Similarly, where NEPA®® environmental review is 
triggered, projects are reviewed under the NEPA environmental review process. 


Organization of the 2015 EDR 


The remainder of this 2015 EDR includes: 


Spanish Executive Summary, a translated version of the Executive Summary is included after the 
English-version of Chapter 1, /ntroduction/Executive Summary. 


Chapter 2, Activity Levels, presents aviation activity statistics for Logan Airport in 2015 and 
compares activity levels to the prior year. The specific activity measures discussed include air 
passengers, aircraft operations, fleet mix, and cargo/mail volumes. 


Chapter 3, Airport Planning, provides an overview of planning, construction, and permitting 
activities that occurred at Logan Airport in 2015. It also describes known future planning, 
construction, and permitting activities and initiatives. 


Chapter 4, Regional Transportation, describes activity levels at New England's regional airports 
in 2015 and updates recent regional planning activities. 


Chapter 5, Ground Access to and from Logan Airport, reports on transit ridership, roadways, 
traffic volumes, and parking for 2015. 


Chapter 6, Noise Abatement, updates the status of the noise environment at Logan Airport in 
2015 and describes Massport's efforts to reduce noise levels. 


Chapter 7, Air Quality/Emissions Reduction, provides an overview of Airport-related air quality 
in 2015 and efforts to reduce emissions. 


Chapter 8, Water Quality/Environmental Compliance and Management, describes Massport’s 
ongoing environmental management activities including National Pollutant Discharge Elimination 
System (NPDES) compliance, stormwater, fuel spills, activities under the Massachusetts 
Contingency Plan (MCP), and tank management. 


25 42 USC Section 4321 et seq. The Federal Aviation Administration (FAA) implements NEPA through FAA Order 1050.1E, 
Environmental Impacts: Policies and Procedures, Federal Aviation Administration, United States Department of 
Transportation, Effective Date: March 20, 2006. 
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Chapter 9, Project Mitigation Tracking, reports on Massport’s progress in meeting its MEPA 
Section 617 mitigation commitments for specific Airport projects. 


Supporting appendices include: 


MEPA Appendices: These include the Secretary of EEA’s Certificate on the 2014 EDR, comment letters 
received on the 2014 EDR and responses to those comments, Secretary Certificates on the annual reports 
issued for reporting years 2011 through 2014, a list of reviewers to whom this 2015 EDR was distributed, 
and a proposed scope for the 2016 ESPR. Also included in this section are the Secretary's Certificates on 
the Terminal E Modernization Project ENF, Draft EA/EIR, and Final EA/EIR. 


Appendix A - MEPA Certificates and Responses to Comments?” 
Appendix B - Comment Letters and Responses 

Appendix C — Proposed Scope for the 2016 ESPR 

Appendix D — Distribution List 


Technical Appendices:?° These include detailed analytical data and methodological documentation for 
the various environmental analyses presented in and conducted for this 2015 EDR. 


Appendix E — Activity Levels 

Appendix F — Regional Transportation 

Appendix G — Ground Access 

Appendix H — Noise Abatement 

Appendix | — Air Quality/Emissions Reduction 

Appendix J — Water Quality/Environmental Compliance and Management 
Appendix K — 2015 and 2016 Peak Period Pricing Monitoring Report 
Appendix L — Reduced/Single Engine Taxiing at Logan Airport Memoranda 


26 Massachusetts General Law, Chapter 30, Section 61 (M.G.L. c. 30, § 61) states that all agencies must review, evaluate, 
and determine environmental impacts of all projects or activities and shall use all practicable means and measures to 
minimize damage to the environment. For projects requiring an Environmental Impact Report, Section 61 Findings will 
specify all feasible measures to be taken to avoid or mitigate environmental impacts, the party responsible for funding 
the mitigation measures, and the anticipated implementation schedule for mitigation measures. 

27 The Secretary's Certificates on the Terminal E Modernization Project Environmental Notification Form, Draft 
Environmental Assessment/Environmental Impact Report, and Final Environmental Assessment/Environmental Impact 
Report are included in Appendix A. For convenience, Massport has responded to comments that relate to the EDR and 
ESPR. 

28 Technical appendices are included on the attached CD. 


Introduction/Executive Summary 1-31 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Introduction/Executive Summary 


Boston-Logan International Airport 2015 EDR 


Introduccion/Resumen Ejectivo 


(Spanish Executive Summary) 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Aeropuerto Internacional de Boston-Logan 2015 EDR 


Introduccion/Resumen Ejecutivo 


Introduccion 


Mediante este “2015 Environmental Data Report” (Informe de Datos Ambientales del 2015) (2015 EDR) del 
Aeropuerto Internacional de Boston-Logan, Massport se complace en continuar con su practica de informar a la 
comunidad entregando un extenso registro de datos, de casi tres décadas, sobre el desarrollo de tendencias 
ambientales, planificacion del desarrollo, niveles de operaciones y de pasajeros y los compromisos de mitigacion 
ambiental relacionados con el Aeropuerto Internacional de Boston-Logan (en adelante, Aeropuerto Logan o 
Aeropuerto). El Aeropuerto Logan, perteneciente y operado por la “Massachusetts Port Authority” (Autoridad de 
Puertos de Massachusetts) (Massport), es el principal aeropuerto internacional y nacional de la regidn de Nueva 
Inglaterra. Este informe 2015 EDR es uno de los muchos documentos de revisidn ambiental que desde 1979 se 
vienen sometiendo ante “Massachusetts Environmental Policy Act Office” (la Oficina de la Ley de Politicas 
Ambientales de Massachusetts) (MEPA),? con el fin de informar sobre los impactos ambientales acumulativos 
como consecuencia de las operaciones y actividades del Aeropuerto Logan. El Aeropuerto Logan es el primer 
aeropuerto de la nacidn que se le prepara un reporte anual de evaluacion ambiental y ademas Massport 
continua siendo lider en publicacion de informes ambientales. 


Aproximadamente cada cinco afos, 
Massport prepara un “Environmental Status 
and Planning Report” (Informe de Situacion 
y Planificacién Ambiental) (ESPR), en el que 
se entrega una vision histdrica y prospectiva 
del Aeropuerto Logan. En los informes 
anuales EDR, que se preparan entre cada 
informe ESPR, se entrega una revision de las 
condiciones ambientales para el afo en 
curso y su comparacion con el afo anterior. 
De acuerdo a los informes EDR/ESPR 
sometidos anteriormente, los impactos 
ambientales asociados con el Aeropuerto Informes de Datos Ambientales Anuales e Informes de Estado y Planificacion 
Logan han ido disminuyendo. Este 2015 EDR env ere 

viene a continuacion del 2014 EDR y reporta las condiciones ambientales del afo 2015. En 2015, la calidad del 


2000 EDF 





aire y del ruido ambiental ha mejorado considerablemente en el Aeropuerto Logan en comparacion con las 
condiciones existentes en los afios 1990 y 2000. Este mejoramiento obedece tanto a los esfuerzos por parte de 


1 Capitulo 30, Secciones 61-62H, sobre Leyes Generales de Massachusetts La ley MEPA se implement6 mediante las regulaciones 
publicadas en el Codigo 301 de las Regulaciones de Massachusetts (CMR) 11.00 (las "Regulaciones de MEPA"). 
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Massport en mitigar los impactos ambientales, asi como a las tendencias de la industria aeronautica en fabricar 
naves menos ruidosas y menos contaminantes y con una mayor eficiencia. 


El alcance de este 2015 EDR fue establecido por el Certificado emitido por el Secretario de la “Executive Office of 
Energy and Environmental Affairs” (Oficina Ejecutiva de Energia y Asuntos Ambientales) (EEA) con fecha 12 de 
Noviembre de 2015, incluido en el Apéndice A, Certificados y Respuestas de MEPA a los comentarios. En este 
2015 EDR se actualizan y comparan los datos presentados en el 2014 EDR, y se presenta informacion del afo 
2015 referente a lo siguiente: 


Niveles de actividad (incluidas las operaciones Reduccion de Emisiones Contaminantes para 
aeronauticas, actividad de pasajeros y de carga) mejorar la Calidad del Aire 

Actividades de Planificacion del Aeropuerto y Cumplimiento con la Calidad del Agua y el 
proyectos futuros Medioambiente 

Papel que cumple el Aeropuerto Logan en la Compromisos de Mitigacién Ambiental 


red de transporte regional 
Acceso Terrestre hacia y desde el Aeropuerto Sostenibilidad y resiliencia 
Reduccion del ruido 


Con el objeto de aumentar el uso de este informe 2015 EDR como documento de referencia, se incluyen los 
datos histdricos de las condiciones ambientales en el Aeropuerto Logan desde 1990, en los casos en que dicha 
informacion historica esté disponible. Estos datos histdricos estan incluidos en los apéndices técnicos 
(exclusivamente en CD). 


Por primera vez, este informe 2015 EDR incluye una traduccion al espanol del Resumen Ejecutivo. La version 
traducida esta localizada a continuacion de la version en inglés del Resumen Ejecutivo. 


EOEA # 3247 


Sometido por 


Massachusetts Port Authority (Autoridad de Stewart Dalzell, Director Adjunto 
Puertos de Massachusetts) Planificacién Estratégica y Comercial 
One Harborside Drive, Suite 200S (617) 568-3524 


East Boston, MA 02128 ; 
Michael Gove, Gerente de Proyectos 


Planificaci6én Estratégica y Comercial 
(617) 568-3546 
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Aeropuerto Logan Contexto de planificaci6n 


El Aeropuerto Logan, principal aeropuerto internacional y nacional de la regidn de Nueva Inglaterra, cumple un 
papel determinante en las redes de transporte de pasajeros y carga de la zona metropolitana de Boston y de la 
region de Nueva Inglaterra y es un contribuyente importante para la economia regional. El Aeropuerto Logan 
cumple una gran cantidad de funciones en las rutas locales de transporte aéreo, de la regidn de Nueva Inglaterra 
y en las rutas nacionales. Es el principal aeropuerto que presta sus servicios al area metropolitana de Boston, el 
principal aeropuerto de la regidn de Nueva Inglaterra para servicios de larga distancia y un importante 
aeropuerto internacional de los E.E.U.U. para servicios transatlanticos. El Aeropuerto Logan sirve como centro de 
conexion regional para los pequefos mercados de la regidn de Nueva Inglaterra del norte y de los condados 
maritimos de Massachusetts: Barnstable, Dukes y Nantucket; el Aeropuerto es también el centro de carga aérea 
de mayor actividad en la regidn de Nueva Inglaterra. 


Los limites del Aeropuerto abarcan aproximadamente 2.400 acres (10 km?) de las zonas 


-FUNDADO: East Boston y Winthrop, e incluye un tunel submarino de aproximadamente 700 acres (2,8 


FL 8 i: km?) dentro de la bahia de Boston. El Aeropuerto Logan, que aparece en las Figuras 1-1 y 
1-2, es uno de los aeropuertos con mayor restriccidn de tierras de la nacion y esta rodeado 


SEPTIEMBRE en tres de sus costados por la Boston Harbor (Bahia de Boston). 


DE 1923 El Aeropuerto Logan esta cerca del centro de Boston, al que se puede llegar a través de 
dos lineas de transporte publico y un sistema de vialidad bien conectado. El aeropuerto 





consta de seis pistas, totalizando una longitud aproximada de 15 millas (9,3 km) de pistas 
de aterrizaje y de con un area aproximada de 240 acres (1 km?) de pavimento de concreto armado y asfalto. El 
Aeropuerto Logan tiene cuatro terminales de pasajeros (Terminales A, B, C y E), cada uno con instalaciones 
propias de venta y emision de boletos, reclamo de equipaje y transporte terrestre. Massport sigue evaluando e 
implementando mejoras en la seguridad, eficiencia operacional y accesibilidad del Aeropuerto Logan hacia y 
desde el area metropolitana de Boston y al mismo tiempo supervisa de manera minuciosa los impactos que 
provocan las operaciones del Aeropuerto al medio ambiente. 


En el afo 2015, el Aeropuerto Logan ocupo el decimoséptimo lugar entre los aeropuertos comerciales de los 
E.E.U.U. con mayor actividad en funcidn del numero de pasajeros comerciales, y decimoctavo lugar entre los 
aeropuertos comerciales de los E.E.U.U. con mayor actividad en relacidn con los movimientos aéreos.? Boston es 
un importante destino nacional e internacional, y las compafias aéreas buscan expandir el servicio internacional 
en el Aeropuerto Logan en funcion de la demanda de pasajeros actual y futura. Durante los ultimos tres afios, el 
nuevo servicio internacional por si solo ha contribuido con mas de $1,4 billones anuales a la economia local y 
con $44 millones mas gracias al nuevo impuesto fiscal adicional aplicado a los ingresos y ventas. * 


En el afio 2015, mas de 15.000 personas fueron empleadas para trabajar en el Aeropuerto Logan. Esta cifra 
incluia aproximadamente 1.040 empleados aeroportuarios y administrativos de Massport. La “Massachusetts 
Statewide Airport Economic Impact Study Update” (Actualizacion del Estudio de Impacto Econémico Aeroportuario 
del Estado de Massachusetts) de la Massachusetts Department of Transportation Aeronautics Division's (Division 
Aeronautica del Departamento de Transporte de Massachusetts) (MassDOT) reveld que en el afio 2014, el 


2 Consejo Internacional de Aeropuertos, Informe de Trafico Aéreo de América del Norte 2015. 
3. InterVISTAS. 2015. Impacto Econdémico de Rutas Internacionales Recientes. 
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Aeropuerto Logan financié alrededor de 132.000 trabajos y contribuy6 con alrededor de $13,4 billones anuales a 
la economia local; esto incluye todos las actividades comerciales aeroportuarias, de construccion, de visitantes y 
sus impactos multiplicadores.4 


4  Actualizacioén del Estudio de Impacto Econdémico del Aeropuerto en el Estado de MassDOT, 2014. 
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Hechos destacados y Hallazgos Importantes de 2014 


En esta seccidn se entrega un breve resumen, por capitulo, de los hallazgos importantes encontrados en el 
Aeropuerto Logan en 2015. La informacion adicional relacionada con las actividades del Aeropuerto se entrega 
en los siguientes capitulos. En esta seccidn también se destacan los esfuerzos que ha hecho Massport para 
fomentar la sostenibilidad a través de proyectos e iniciativas especificas con una hoja de sostenibilidad y al N 
final se incluye un resumen del programa de sostenibilidad de Massport. 


Niveles de actividad 


= Enel 2015, el numero total de pasajeros aumento 5,7 por ciento y Ilegé a 33,4 millones de pasajeros, en 
comparacion con los 31,6 millones en el 2014 (Figuras 1-3 y 1-4). El nivel de pasajeros en el 2015 
representa un nuevo récord para el Aeropuerto Logan. 


= Enel 2015 las operaciones aéreas de pasajeros representaron el 91 por ciento del total de las 
operaciones aeronauticas. El numero total de operaciones aeronauticas en el Aeropuerto Logan 
aumentaron de 363.797 en el 2014 a 372.930 en el 2015, lo que representa un aumento del 2,5 por 
ciento. Esto fue precedido por un aumento de 0,7 por ciento desde el 2013 al 2014. A pesar de este 
aumento, las operaciones aeronauticas en el Aeropuerto Logan se mantuvieron por debajo de las 
487.996 operaciones del afio 2000 y del pico histdrico de 507.449 operaciones alcanzado en 1998. En 
1998, el Aeropuerto Logan atendio a 26,5 millones de pasajeros, contra 33,4 millones en 2015, contando 
con 134.519 operaciones menos. 


= Enel Aeropuerto Logan, la eficiencia del transporte aéreo sigue aumentando, con un aumento en el 
promedio de pasajeros por operacion aeronautica del 87,0 por ciento en el 2014 al 89,7 por ciento en el 
2015. El aumento en el numero de pasajeros por vuelo refleja un cambio en no utilizar naves aéreas mas 
pequefias para aumentar los factores de carga, asi como las lineas aéreas siguen concentrandose en el 
control de la capacidad y mejorar la eficiencia. 


Figura 1-3 Pasajeros y operaciones anuales del Aeropuerto Logan, 2000, 2014, 2015 
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Figura 1-4 Niveles de actividad de pasajeros y operaciones anuales del Aeropuerto Logan, 1990, 1998, 
2000-2015 
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Fuente: Massport. 


Nota: 1998 representa el punto histdrico mas alto en términos de operaciones aeronauticas para el Aeropuerto de Logan. 
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El Aeropuerto Logan es un aeropuerto importante de origen y destino (O&D)° tanto a nivel nacional como 
internacional y es uno de los principales aeropuertos de los E.E.U.U. con crecimiento mas rapido, en funcidn del 
numero de pasajeros, durante los Ultimos cinco afios.® Tanto el numero de pasajeros en vuelos nacionales como 
en vuelos internacionales ha experimentado un crecimiento. En el 2015, habian alrededor de 5,5 millones de 
pasajeros internacionales y 27,8 millones de pasajeros nacionales (excluyendo la “general aviation” [aviacion civil] 
[GA]). 


En el 2014, la actividad anual de pasajeros en vuelos nacionales aumento de 26,5 millones a 27,8 millones en el 
2015’, lo que representa un aumento del 4,8 por ciento. Mientras la cantidad de pasajeros en vuelos nacionales e 
internacionales es cada vez mayor, la demanda de pasajeros en vuelos internacionales sigue aumentando a una 
tasa mas rapida que la demanda de pasajeros en vuelos nacionales. El total de pasajeros en vuelos 
internacionales en el Aeropuerto Logan aumento de 5,0 millones en el 2014 a 5,5 millones en el 2015, lo que 
representa un aumento del 10,9 por ciento. Los pasajeros en vuelos internacionales representaron alrededor del 
16,1 por ciento del total de pasajeros del Aeropuerto en el 2015 y se proyecta que este porcentaje aumentara 
sostenidamente a alrededor del 20 por ciento del total de pasajeros para el 2030 o antes. El fuerte crecimiento 
de pasajeros en vuelos internacionales fue motivado por la atraccidn econdmica de la regidn metropolitana de 
Boston y la fortaleza de Boston como mercado de O&D. Los nuevos destinos internacionales del Aeropuerto 
Logan en 2015 incluyeron a la Ciudad de México, Hong Kong, Tel Aviv y Shangai. 


Un sinnimero de factores, incluyendo el factor clave de un crecimiento econdmico sostenido tanto a nivel local 
como regional, se han combinado para generar este excepcional crecimiento de pasajeros El informe 2016 ESPR 
actualizara las operaciones y niveles de actividad de pasajeros hasta el afio 2035. 


En el Capitulo 2, Niveles de Actividad, se presenta informacion adicional. 


Planificaci6n del Aeropuerto 


Las instalaciones del Aeropuerto Logan se han adaptado a los Ultimos aumentos en actividad y operaciones en la 
zona de operaciones aéreas, pero las instalaciones internas, las pistas de aterrizaje y el estacionamiento del 
aeropuerto se han visto colapsados por el aumento de pasajeros. Después de dos afios de esfuerzo de 
planificacién estratégica, Massport ha identificado proyectos e iniciativas de planificacion prioritarios para 
adaptar al Aeropuerto al incremento de la demanda de viajes internacionales, mejorar el acceso terrestre hacia y 
desde el Aeropuerto, asi como también mejorar las vias y estacionamientos del Aeropuerto. Las iniciativas de 
planificacidn seleccionadas se describen a continuacion. En el Capitulo 3, Planificacién del Aeropuerto, se describe 
el estado actual de todos los proyectos de planificacion. 


5 El trafico de "origen y destino" se refiere al trafico de pasajeros cuyo origen y destino es en un aeropuerto o mercado en 
particular. Un fuerte mercado de O&D como el de Boston, genera una importante demanda de pasajeros locales, donde 
muchos pasajeros inician y terminan su viaje en ese mercado. El trafico de O&D es diferente al trafico de conexi6n, el cual se 
refiere al trafico de pasajeros cuyo viaje de origen o de destino no termina en el aeropuerto sino que simplemente se conecta a 
través del aeropuerto en transito hacia otros destinos. 

6 Entre 2010 y 2015, el Aeropuerto Logan fue el octavo aeropuerto de los E.E.U.U. con crecimiento mas rapido en funcion del 
trafico de O&D de pasajeros (Encuesta U.S. DOT O&D). 

7 Con exclusion de pasajeros de la aviacion civil (GA). 
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Proyecto de la Terminal y de la Zona Aéreas 


Proyecto de Renovacion y Mejoras de la Terminal E. Para adaptarse al servicio regular de un avion del 
Grupo VI (mas ancho y mas largo) en la Terminal E, este proyecto incluye mejoras tanto al interior como 
al exterior de la terminal. El proyecto no incluye nuevas puertas de embarque, pero se estan 
remodelando tres puertas existentes para que se adapten a los aviones del Grupo VI (incluido el Airbus 
A380 y el Boeing 747-8 que son utilizados principalmente por compafias aéreas internacionales). 
Agregar un espacio adicional en el lado oeste de la Terminal E que permitira remodelar salas de espera 
de pasajeros para que reciban el mayor trafico de pasajeros asociado con los aviones de mayor tamafo. 
El proyecto también incluye modificaciones en la zona de operaciones aéreas para cumplir con las 
regulaciones de seguridad y disefo de la “Federal Aviation Administration” (Administracién Federal de 
Aviacion) (FAA) para recibir los aviones de mayor tamanio. Se presento una “Environmental Assessment” 
(Evaluacion Ambiental) (EA) y la FAA emitio un “Finding of No Significant Impact” (Hallazgo Sin Impacto 
Significativo) (FONSI) el 29 de Julio de 2015. La construccidn esta en marcha y su finalizacion esta 
planificada para 2017. 


Proyecto de Modernizacion de la Terminal E. Para adaptarse a la demanda actual y futura a largo 
plazo con el objeto de brindar un servicio internacional ambientalmente eficiente, Massport ha 
planificado modernizar la Terminal E internacional actual. La modernizacion de la Terminal E agregara las 
tres puertas de embarque aprobadas en 1996 como parte del proyecto “International Gateway West 
Concourse” (Pasillo de la Entrada Oeste) (EEA # 9791), pero que nunca fue construido y la construcci6én 
de cuatro puertas de embarque mas. Se ha planificado que la instalacidn se construya en 2 fases — en la 
Fase 1 se agregaran cuatro puertas y en la Fase 2 se agregara tres puertas. El edificio sera orientado para 
que funcione como una barrera acustica. Se estan planificando el servicio de atencidn de nuevos 
pasajeros y las salas de espera, asi como también “Federal Inspection Services” (Servicios Federales de 
Inspeccidn) (FIS) e instalaciones de Proteccién de Aduanas y Fronteras adicionales para complementar 
las areas actuales de FIS en la Terminal E. Anteriormente, en el afio 2001 se planificd y se permiso una 
instalacion de FIS satelital para la Terminal B, pero ésta nunca fue construida (EEA # 9791). Como parte 
de la Fase 2, el Proyecto de Modernizacion de la Terminal E también se construira una conexion directa 
entre la Terminal E y la Estacion "Airport" de la “Blue Line” (Linea Azul) del metro de la “Massachusetts 
Bay Transportation Authority” (Autoridad de Transporte de la Bahia de Massachusetts) (MBTA), la cual 
estara protegida contra la intemperie, lo que mejorara la experiencia y comodidad de los pasajeros. 
Como parte de este proyecto, la estacidn de gasolina que hay en el Aeropuerto sera reubicada al 
Southwest Service Area (Area de Servicio del Suroeste) (SWSA). En Octubre de 2015, Massport presento 
un “Environmental Notification Form” (Formulario de Notificacion Ambiental) (ENF) y en Julio 2016, 
sometio conjuntamente una “Draft Environmental Assessment/Environmental Impact Report” (Evaluacion 
Ambiental Preliminar federal/Informe Preliminar de Impacto Ambiental estatal) (EA/EIR Preliminar). El 16 
de Septiembre de 2016, el Secretario de EEA emitid un Certificado sobre el hallazgo Preliminar de EIR, en 
el que se establece que el proyecto cumple cabalmente con MEPA. Massport presento el EA/EIR 
Definitivo el 30 de Septiembre de 2016. El 10 de Noviembre de 2015, la FAA emitid un FONSI y el 14 de 
Noviembre de 2016, la FAA emitio un “Record of Decision” (Registro de Decision) (ROD) sobre el 
proyecto, donde establecia que Massport ahora puede actualizar el “Airport Layout Plan” (Plan de Disefio 
de la Planta Fisica del Aeropuerto) (ALP) junto con el Proyecto de Modernizacion de la Terminal E 
propuesto. El proyecto se encuentra en la fase de disefno conceptual y el inicio de la construccién es 
probable que empiece en 2018. En los EDR y ESPR futuros se entregaran las actualizaciones, a medida 
que se vayan concretando los procedimientos de disefo y construccidn definitivos. 
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Conector de la Terminal C con la E. El Conector de la terminal C con la E ofrece una nueva conexion 
para los pasajeros en transito (después del puesto de seguridad de la “Transportation Security 
Administration” (Administracién para la Seguridad en el Transporte) (TSA) entre las puertas de embarque 
de los Terminales C y E. Se realizaron aproximadamente 18.900 pies cuadrados (1.800 m2) de 
renovaciones interiores al edificio existente, incluyendo una nueva construcci6n exterior (3.500 pies 
cuadrados (330 m2) aproximadamente). El conector ofrece a los pasajeros un nuevo punto de acceso a la 
Terminal E. El conector ofrece una mejor circulacidn de pasajeros dentro de los pasillos de las puertas de 
embarque (que estan después del puesto de seguridad de la TSA), un area adicional de salas de espera 
en la Terminal E, una remodelacion del espacio de oficinas, comercios y servicios comerciales, y un nuevo 
espacio consolidado para escaleras estructurales y mecanicas. Este proyecto finalizo en Mayo de 2016. 


Proyecto de Optimizacién de Lineas Aéreas en la Terminal B. Igual que las Ultimas renovaciones y 
mejoras en la Terminal B, Puerto de Embarque A, Massport esta modernizando sus instalaciones en el 
Puerto de Embarque B para cumplir con las necesidades de las lineas aéreas (lo que refleja 
principalmente la fusion de American Airlines y US Airways) y para ofrecer instalaciones que mejoren la 
experiencia de viaje de los pasajeros. Las mejoras planificadas incluyen un pasillo de venta y emision de 
boletos mas grande, un area de salida de equipaje mejorada, un pasillo para el area de reclamo de 
equipaje mas grande y areas de comercios mas grandes y con una sala de espera de mayor capacidad en 
la puerta de embarque. El proyecto consolidara las operaciones de American Airlines en solo uno de los 
puertos de embarque de la terminal (ahora funcionan en dos lugares diferentes de la terminal); ademas 
todas las puertas del Puerto de Embarque B de la Terminal B se conectaran (después del puesto de 
seguridad de la TSA). En el proyecto también se estableceran operaciones de control para un mejor 
rendimiento y una mejor experiencia de los pasajeros. 


Proyectos de Acceso Terrestre y de Estacionamiento 


Una serie de proyectos se han disefhado para producir beneficios ambientales substanciales, particularmente en 
las areas eficientes de acceso terrestre y en aquellas areas asociadas con las reducciones de emisiones 
contaminantes de la calidad del aire del Aeropuerto y del sector de East Boston, tal como se documenta a 
continuacion. 


El Programa de Redesarrollo (EEA 14137) del “Southwest Service Area” (Area de Servicio del 
Suroeste) (SWSA) del “Rental Car Center” (Centro de Alquiler de Automéviles) (RCC). El RCC esta 
totalmente operativo y todos los beneficios del proyecto empezaron a concretarse en el 2014. La 
consolidacion de las operaciones de alquiler de automoviles y el servicio expreso de autobuses operado 
coordinadamente con una sola flota de autobuses produjo un mejor servicio, una menor cantidad de 
“vehicle miles traveled” (millas recorridas por vehiculos) (VMT) hacia y desde el Aeropuerto, lo cual trajo 
consigo una reduccion de gases contaminantes expulsados al aire y mejoras en el sistema de aguas 
pluviales. En 2010, se inicid la construccidn del nuevo RCC y en Septiembre de 2013 se iniciaron las 
operaciones de alquiler de automoviles y autobuses en la instalacién centralizada. En el 2014, se 
completaron el resto de las areas de recogida rapida de pasajeros, las paradas de taxi, de autobuses y de 
limusinas y los muelles de SWSA. Como Massport sigue comprometido con la sostenibilidad, esta 
orgullosa de que en el 2015 el RCC fue premiado con la primera Certificaci6n de Oro en Leadership in 
Energy and Environmental Design (Liderazgo de Disefio Energético y Ambiental) (LEED®) que recibe el 
Aeropuerto Logan. El estado de los esfuerzos de mitigacién ambiental para el RCC esta incluido en el 
Capitulo 9, Seguimiento de la Mitigaci6n Ambiental del Proyecto. 
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Nueva flota de buses del Aeropuerto Logan, Consta de 21 autobuses a “compressed natural gas” (gas 
natural licuado) (CNG) y 32 buses hibridos a diésel/electricidad, con la operatividad del RCC, estos 
autobuses han reemplazado en su totalidad a la flota diésel de autobuses expresos de las empresas de 
automoviles de alquiler. En el verano de 2015, se agregaron a este servicio tres autobuses nuevos a CNG, 
aumentando el total de 18 a 21 autobuses. La nueva flota de autobuses ha mejorado su eficiencia 
operacional y ha reducido la frecuencia de transporte de 100 a 30 autobuses por hora. 


El Patio de Mantenimiento de Autobuses Ecoldgicos-Plata de LEED del Aeropuerto Logan sirve como 
instalacion de mantenimiento para la nueva flota de autobuses con combustibles menos contaminantes. 
Esta reubicacion de las operaciones de mantenimiento de autobuses fuera de la ciudad ha hecho que 
Massport reduzca el trafico de autobuses en los sectores de East Boston y Chelsea. 


El Desvio Martin A. Coughlin. Este proyecto reduce el trafico comercial a través del sector East Boston 
al ofrecer, a lo largo de la antigua via férrea, un enlace vehicular de acceso directo al aeropuerto entre el 
Area de Servicio Norte del Aeropuerto Logan hasta el sector de Chelsea 


El Estacionamiento Econdmico. Este proyecto simplificd y redujo la circulacidn en el Aeropuerto al 
consolidar muchas areas de estacionamiento que congestionaban el Aeropuerto en un solo y exclusivo 
lugar que es asistido por una Unica ruta de transporte. La circulacion del trafico general en el Aeropuerto 
ha disminuido, lo que ha dado como resultado importantes beneficios operacionales y ambientales. 


Proyecto de Consolidacién del West 
Garage (Estacionamiento Oeste). 
Massport consolid6 2.050 puestos de 
Estacionamiento temporal al adicionarlos 
al Estacionamiento Oeste y al lote existente 
entre el Centro de Oficinas Logan y el hotel 
Harborside Hyatt. El area adicionada del 
West Garage (Estacionamiento Oeste) esta 
ubicada en el sitio del estacionamiento 
existente del Hotel Hilton. La construccién 
de estos puestos incluy6 a todos los 
puestos restantes permitidos bajo el 
Congelamiento del Estacionamiento del 
Aeropuerto Logan.® El proyecto se inicid en 
la primavera de 2015 y finalizo a fines de 
2015. 





Adicioén de West Garage. 
Fuente: Massport 


Proyecto de Estacionamiento del Aeropuerto Logan. Massport propone la incorporacion hasta un 
maximo de 5.000 nuevos espacios de Estacionamiento comercial en el Aeropuerto Logan como uno de 
los elementos de su estrategia de transporte terrestre integral. La meta del Proyecto de Estacionamiento 
del Aeropuerto Logan es disminuir el numero de pasajeros que eligen modos ambientalmente 
perjudiciales para recoger y dejar pasajeros, generando hasta cuatro viajes en vehiculo en lugar de dos 
(consultar Capitulo 3, Planificaci6n del Aeropuerto, para obtener una descripcion detallada). La 
construccion de espacios de Estacionamiento comerciales adicionales en el Aeropuerto Logan se basan 
en un cambio regulatorio,? por parte del Massachusetts “Department of Environmental Protection” 


Regulaciones 7.30 y 40 CFR 52.1120 del Codigo 310 de Massachusetts. 
Regulaciones 7.30 del Codigo 310 de Massachusetts. 
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(Departamento de Proteccié6n Ambiental de Massachusetts) (MassDEP), mediante el cual MassDEP 
modificaria el Congelamiento del Estacionamiento del Aeropuerto Logan para permitir algunos espacios 
de estacionamiento comerciales adicionales en el Aeropuerto Logan. MassDEP ha realizado una consulta 
entre las partes interesadas, la que proseguira con el inicio del proceso para modificar la regulacion del 
Congelamiento del Estacionamiento. Massport espera iniciar un proceso paralelo con la EEA mediante la 
presentacion de un ENF para las nuevas instalaciones de estacionamiento a comienzos de 2017. 


Proyectos de Parques y Espacios Abiertos 


Massport ha aprobado un maximo de $15 millones para la planificacion, construccién y mantenimiento de cuatro 
areas de barreras limitrofes del Aeropuerto y dos parques a lo largo del perimetro del Aeropuerto Logan. Estas 
barreras ahora estan terminadas e incluyen la Barrera de Bayswater, Barrera del Muelle de Carga de Combustible 
de la Armada, la Fase 1 de la Barrera SWSA y la Fase 2 de la Barrera SWSA. Estas areas se encuentran en una 
propiedad perteneciente a Massport, ubicada a lo largo del limite perimetral del Aeropuerto Logan y su 
proposito es ofrecer barreras con un paisaje atractivo entre las operaciones del Aeropuerto y los vecindarios 
adyacentes del sector East Boston. El disefio de la barrera se hizo en un proceso publico abierto de planificacién 
comunitaria consultandole a los vecinos del Aeropuerto Logan y a otras personas interesadas. En la actualidad, el 
sector East Boston disfruta de 3,3 millas (5,3 km) y mas de 33 acres (0,3 km?) de espacios verdes desarrollados o 
administrados por Massport directamente o en asociacion con otros entes y en respuesta a la comunidad del 
sector East Boston (Figura 1-5). 


Figura 1-5 Parques que pertenecen y que son operados por Massport y la Ciudad de Boston 
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Parque para Perros de la Calle Bremen. 
En Septiembre de 2015, Massport inaugurd 
oficialmente el Parque para Perros de la 
Calle Bremen. Esta area recreativa permite 
que todo tipo de razas y tamafios de 
perros utilicen el espacio de 22.655 pies 
cuadrados (2.000 m2) ubicados en la 
esquina de las Calles Bremen y Porter en el 
sector de East Boston. 


El Conector de Trocha Angosta. La 
culminacion del proyecto del Conector de 
Trocha Angosta de 1/3 de milla (0,5 km) de 
longitud durante la primavera de 2016 





Un perro juega en el recién inaugurdo Parque para Perrros de la 
Calle Bremen. 
representa la parte final de la Via Verde del —_— Fuente: Massport 


sector de East Boston, que se une el 
Conector de la Via Verde del sector de East 


Boston con la Playa Constitucion finalizado por Massport en el 2014, por el “Department of 
Conservation and Recreation” (Departamento de Conservacion y Recreacidn) de Massachusetts. Este 
proyecto permite que los peatones y ciclistas recorran el Puerto de Boston, a través del Parque de la 
Calle Bremen y la nueva Biblioteca del sector de East Boston, llegando hasta Wood Island Marsh y por 
ultimo a la Playa Constitution cruzando tan solo dos vias. Existen contadores de peatones y de ciclistas a 
lo largo del conector de la Via Verde. En 2015, 22.545 usuarios de la Via Verde de Boston fueron 
contabilizados por los contadores. 


Iniciativas de Planificacion 


Planificacion Estratégica. En 2013, Massport emprendid el esfuerzo de planificacion estratégica para 
posicionar las lineas de negocio de la aviacion, maritima y de bienes raices de Massport y sus estructuras 
de apoyo administrativo y fuerza de trabajo para cumplir con los desafios del transporte y desarrollo 
economico del siglo 21. La meta principal de la iniciativa de planificacion estratégica era formular una 
vision de Massport como motor del transporte y desarrollo econdmico para la Comunidad de 
Massachusetts en el siglo 21. 


Planificacion de Resiliencia. A fines de 2013, Massport inicio el “Disaster and Infrastructure Resiliency 
Planning Study” (Estudio Planificacion de Resiliencia ante Desastres e Infraestructura) (DIRP) para el 
Aeropuerto Logan, el Puerto de Boston y los activos en el muelle en los sectores de South Boston y East 
Boston. El Estudio DIRP incluye un analisis de los peligros, en el que se modela un aumento del nivel del 
mar y el impacto de una tormenta, y proyecciones de temperatura, precipitaciones y aumentos previstos 
en eventos climaticos extremos. El Estudio de DIRP hara recomendaciones en relacion con las estrategias 
de adaptacion de corto plazo para procurar que las instalaciones de Massport sean mas resilientes frente 
a los posibles impactos del cambio climatico. Massport publico las Directrices de Disefo a Prueba de 
Inundaciones en Noviembre de 2014, con una revision en Abril de 2015. 
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= “Runway Incursion Mitigation” (Atenuacion de incursiones en Pistas de aterrizaje) (RIM) y Analisis 
Geométrico de la Zona de Operaciones Aéreas. A medida que la FAA empezo a cerrar su programa 
integral de mejoras de areas de seguridad de pistas en 
toda la nacion en el 2015, su enfoque de seguridad se 
dirigid al analisis geométrico de la zona de operaciones 
areas. En el nuevo programa integral de RIM, el que 
abarca muchos anos, se identificaran, priorizaran y 
desarrollaran estrategias para ayudar a los aeropuertos 
a través de los E.E.U.U. con la finalidad de mejorar la 
seguridad de sus zonas de operaciones aéreas. En Enero 
de 2016, Massport presento una Solicitud para 
Propuestas donde se estudian los problemas 
geométricos en las zonas de operaciones aéreas del 
Aeropuerto Logan. Los EDR y ESPR futuros entregaran 
actualizaciones sobre esta iniciativa y es probable que 
tales esfuerzos exijan la autorizacidn conforme a las 
regulaciones estatales o federales. 


= “Sustainability Management Plan” (Plan de = 5 pe aR lg Is 
9 Administracion de Sostenibilidad) (SMP) del 

. Aeropuerto Logan. En 2013, Massport recibio una 
subvencion de la FAA para preparar un SMP para el Aerapicdalsaai: 
Aeropuerto Logan. El esfuerzo de planificaci6n de SMP Fuente: Massport 
del Aeropuerto Logan empezo en Mayo de 2013 y 
termino en Abril de 2015. El SMP del Aeropuerto Logan tiene una vision amplia de la sostenibilidad, 
incluido el dinamismo econdmico, eficiencia operacional, conservacion de recursos naturales y 
consideraciones de responsabilidad social, y tiene el propdsito de fomentar e integrar la sostenibilidad 
en todo el Aeropuerto y de coordinar los esfuerzos de sostenibilidad permanente a través de Massport. 
Una copia del Informe de Hechos Destacados de SMP se puede encontrar en el sitio 
https://www.massport.com/environment/sustainability-management-plan. 


« Informe de Sostenibilidad Anual del Aeropuerto Logan. En el Informe de Sostenibilidad Anual del 
Aeropuerto Logan se presenta un resumen del avance de los esfuerzos de sostenibilidad en el 
Aeropuerto Logan basandose en las metas y objetivos de sostenibilidad de Massport establecidos en 
el SMP 2015. El primer Informe Anual de Sostenibilidad se publicd en Abril de 2016, y se puede 
encontrar en el sitio https://www.massport.com/environment/sustainability-management-plan/2016- 


logan-airport-annual-sustainability-report/. 





Plan de Administracion de Sustentabilidad del 
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Transporte Regional 


En region de Nueva Inglaterra se anclan: El Aeropuerto Logan y el sistema de otros 10 aeropuertos con servicios 


comerciales, aeropuertos de relevo y civiles?° (aeropuertos regionales). Juntos, estos 11 aeropuertos se adaptan a 


casi toda la ** demanda de viajes aéreos comerciales de la regidn de Nueva Inglaterra (Figura 1-6). El Aeropuerto 


Logan funciona como mercado de O&D nacional y es la principal puerta de entrada internacional para la region. 


EI servicio de ferrocarriles Amtrak que conecta Boston con las areas metropolitanas de Nueva York/Washington 


D.C. hacia el sur y con Portland, Maine hacia el norte, también presta sus servicios a la region. 


10 


11 


12 


El trafico de pasajeros en la regidn de 
Nueva Inglaterra represento en el 2015 un 
récord para la region, volviendo a los 
niveles de pasajeros que habia antes de la ae 
crisis econdmica de 2008/2009 y superando el pico oe —s 


Figura1-6 Sistema de Transporte Regional de Nueva 
Inglaterra 


= 


historico de 48,0 millones de pasajeros de 2005. El 
numero total de pasajeros aéreos que usan los 
aeropuertos del servicio comercial de la regidn de 


Nueva Inglaterra, incluido el Aeropuerto Logan, pag: heor 
% : HE Medium Airport 

aumento un 4,1 por ciento, pasando de 46,8 A. SrallArpot 

. . Other Airport 
millones de pasajeros anuales en 2014 a 48,7 } aaa 

. Amtrak Service 
millones en el 2015. 

Airport Codes 
‘ . BOS Logan Intemational 

De los 48,7 millones de pasajeros en el 2015 que PVD TF. Green 


BDL Bradley International 
MHT Manchester-Boston Regional 
BTV Burlington International 
PWM Porlland International Jelpor! 
PSM _ Portsmouth International 
BED Hanscom Field 

ORH Worcester Regional 

HVN = Tweed New Haven Regional 
BGR _ Bangor International Aiport 


usaron los aeropuertos del servicio comercial de la 
region de Nueva Inglaterra en 2015, el 68,6 por 
ciento de los pasajeros (33,4 millones) uso el 
Aeropuerto Logan, en comparacion con el 67,6 por 
ciento (31,6 millones) en el 2014. 





Las operaciones totales de aviones en la regidn de Nueva Inglaterra (incluido el Aeropuerto Logan) se 
mantuvieron practicamente sin variacin en 2015, aumentando un 0,3 por ciento, de 987.652 
operaciones en el 2014” a 991.041 operaciones en el 2015. 


El Aeropuerto Regional de Worcester (ORH) es un importante recurso de aviacion que recibe la actividad 
de GA corporativa y los servicios de aerolineas comerciales. Massport continua invirtiendo en el 
Aeropuerto Regional de Worcester con la adquisicidn y modernizacion del Aeropuerto de Worcester 
para que sirva mejor la demanda de vuelos comerciales hacia la regidn central de Massachusetts. 


Los Aeropuertos de Servicio Comercial son aeropuertos de propiedad publica que tienen a los menos 2.500 embarques de 
pasajeros durante cada afio calendario y que reciben un servicio de pasajeros programado. Los Aeropuertos de Relevo son 
aeropuertos disefiados por la FAA para atenuar la congestion en los Aeropuertos de Servicio Comercial y para ofrecer un mejor 
acceso a la aviacion civil de la comunidad en general. Los Aeropuertos de Aviacion Civil son aeropuertos de uso publico que no 
tienen un servicio programado o que tienen menos de 2.500 embarques de pasajeros anuales. 

El servicio de aerolinea comercial se define como un transporte aéreo que ofrecen las compafias aérea para compensar o 
alquilar. En cambio, la aviacion civil (GA) se refiere a toda actividad de aviacion que no sea una aerolinea comercial ni 
operaciones militares. 

Refleja las estadisticas de operaciones de aviones del afio calendario 2014 actualizado para algunos aeropuertos regionales 
basados en los conteos de torre de FAA desde la publicacién del 2014 EDR. Consultar la Tabla 4-1 para obtener mas detalles. 
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« Conjuntamente Massport y la Ciudad de Worcester estan invirtiendo 100 millones de dolares durante 
los proximos 10 afos para revitalizar y crecer las operaciones comerciales aéreas en el Aeropuerto 
Regional de Worcester. Como resultado de este esfuerzo conjunto, ya JetBlue Airways ha prestado sus 
servicios a mas de 350.000 pasajeros en ORH desde que inicio sus operaciones aéreas a finales del 
2013. 


« Recientemente, Massport inicid la construccion del “Category III Instrument Landing System” (Sistema 
de Aterrizaje por Instrumentos de Categoria III) en Worcester para mejorar las operaciones y 
condiciones de seguridad aéreas al mismo nivel de operacion de todos los aeropuertos de la regidn 
de Nueva Inglaterra. Este proyecto mejorara significativamente la confiabilidad climatica del 
Aeropuerto Regional de Worcester, que por largo tiempo ha sido un impedimento para utilizar mas 
este aeropuerto. 


El Aeropuerto Hanscom (BED) es un aeropuerto de aviacion civil de servicio completo que acoge una 
amplia variedad de actividades de aviacion civil, vuelo privado, servicios de vuelo cortos, asi como 
también algunos charters y cargas livianas. Ubicado en Bedford, MA a alrededor de 20 millas (32 km) al 
noroeste del Aeropuerto Logan, el Aeropuerto Hanscom es una importante instalacion de la region de 
Nueva Inglaterra para la aviacidn comercial y corporativa y cumple un papel esencial como aeropuerto 
de relevo de aviacion civil para el Aeropuerto Logan. En el 2015, en coherencia con el papel que cumple 
el Aeropuerto Hanscom como principal aeropuerto corporativo, se construyeron nuevos hangares para 
adaptarse a las necesidades de los servicios de jets corporativos. 


Massport esta apoyando los esfuerzos de MassDOT para ampliar la Estacion de trenes Sur de Boston con 
el objeto de que cumpla con la demanda actual y futura de movilidad ferroviaria dentro de 
Massachusetts y a lo largo del Northeast Corridor (Corredor Noreste) (NEC). El NEC de Amtrak es una 
linea ferroviaria entre ciudades que funciona entre la Estacion de trenes Sur de Boston y Washington DC, 
via la Ciudad de Nueva York. Otros destinos importantes que atiende la ruta incluye Providence, Rhode 
Island; New Haven, Connecticut; Filadelfia, Pennsylvania; y Baltimore, Maryland. Los pasajeros del 
Aeropuerto Logan se pueden conectar directamente con la Estacion de trenes Sur de Boston a través del 
servicio de transporte rapido de autobuses Silver Line o a través de un taxi o de otros modos no 
programados. En términos generales, el transporte de pasajeros de NEC alcanzo un nuevo récord en el 
2015, superando los niveles maximos de 2014. La participacién de Amtrak en el mercado total de 
pasajeros del Noreste ha aumentado sustancialmente desde la introduccidn del servicio Acela Express en 
el 2000. En el afio fiscal 2015, el NEC transport6é 11,7 millones de pasajeros en sus servicios Acela Express 
y Regional de Noreste, un 0,5 por ciento mas en comparacion con el afo anterior. Acela Express atendid 
a 3,5 millones de pasajeros, mientras que Regional de Noreste atendio a 8,2 millones de pasajeros. 


En el Capitulo 4, Transporte Regional, se presenta informacion adicional. 


Acceso Terrestre hacia y desde el Aeropuerto Logan 


Massport tiene una estrategia integral para diversificar y mejorar las opciones de transporte terrestre para 
pasajeros y empleados. La estrategia de transporte terrestre se ha disefiado para ofrecer una amplia variedad de 
opciones de “high-occupancy vehicles” (vehiculos de alta ocupacidn) (HOV), transporte publico, manejo 
compartido para viajar hacia y desde el Aeropuerto Logan y reducir al maximo los viajes en vehiculo, ofreciendo 
coOmodas conexiones de transporte publico de ida y vuelta, en bicicleta o a pie para el Aeropuerto. La estrategia 
también tiene como finalidad ofrecer un estacionamiento en el Aeropuerto para los pasajeros que opten por 
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manejar o con opciones de HOV limitadas. La estrategia de Massport tiene el proposito de limitar los impactos 
en el medioambiente y en la comunidad y, al mismo tiempo, ofrecer a los pasajeros y empleados muchas 
alternativas para un viaje comodo hacia y desde el Aeropuerto Logan. A pesar de los esfuerzos que ha hecho 
Massport, empresa lider en la industria, por fomentar y ofrecer el uso del modo HOV/manejo compartido, los 
viajes en vehiculos de pasajeros privados siguen aumentando con el crecimiento de los viajes aéreos. Como el 
numero de viajeros aéreos del Aeropuerto Logan ha aumentado, el suministro de un estacionamiento restringido 
en dicho aeropuerto ha generado un aumento de los viajes de vehiculos para "dejar/recoger" pasajeros. El mayor 
numero de viajes de vehiculos significa un aumento de las VMT y emisiones contaminantes correspondientes — el 
efecto opuesto de lo que se pretendia lograr con la regulaci6n de Congelamiento del Estacionamiento del 
Aeropuerto Logan. 


Massport esta implementando muchas estrategias para limitar los impactos ambientales y para reducir el 
numero de vehiculos privados que llegan al Aeropuerto Logan y, en particular, los modos ambientalmente 
indeseables para dejar y recoger pasajeros,* lo cual genera hasta cuatro viajes de vehiculos en lugar de dos. 
Massport ha seguido invirtiendo y operando en el Aeropuerto Logan con la meta de mantener y aumentar la 
participacion del modo HOV - grandes cantidades de pasajeros y empleados del Aeropuerto que llegan por 
transporte publico u otros modos HOV/manejo compartido. El Aeropuerto Logan sigue estando clasificado como 
uno de los principales aeropuertos de los E.E.U.U. en términos de su participacion del modo HOV/transporte 
publico cercana al 30 por ciento. Las medidas que ha implementado Massport para aumentar el uso de HOV 
incluyen una combinacion de estrategias relacionadas con la tarificacion (incentivos y desincentivos), 
disponibilidad de servicios e informacion para el viajero. Debido a la diversa demografia de los viajeros del 
Aeropuerto Logan, ninguna medida individual cumplira la meta de aumentar la participacidn del modo HOV. 


Las mejoras permanentes para apoyar el modo HOV incluyen: nuevo servicio piloto de Logan Express de Back 
Bay (desde Mayo de 2014); embarques de salida gratuitos en la linea de autobuses Silver Line de MBTA (desde el 
Aeropuerto Logan); un nuevo Estacionamiento con capacidad para 1.100 automdviles en Logan Express de 
Framingam; tarifas de Estacionamiento reducidas para viajes de vacaciones en las instalaciones de Logan Express; 
tarifas de Estacionamiento mas caras en el Aeropuerto; y apoyo para operadores de autobuses y camionetas 
(van) privadas. 


Los hallazgos importantes de 2015 son los siguientes: 


Los valores del “annual average daily traffic” (trafico diario promedio anual) (AADT) y del “annual average 
weekday daily traffic” (trafico diario por dia de semana promedio anual) (AWDT) son 2 y 5 por ciento 
(respectivamente), menores que los volimenes del récord registrado (en el 2007) en el Aeropuerto, a 
pesar del aumento del 19,0 por ciento en los niveles de pasajeros del 2007 al 2015. Durante el mismo 
periodo, las VMT han disminuido aproximadamente un 9 por ciento, aunque, debido a los cambios en 
los procedimientos de modelacion de trafico, no se puede hacer una comparacion de las VMT directas. 


13 Los modos de Dejar/Recoger pueden incluir vehiculos privados, taxis y servicios de automoviles de lujo. Por ejemplo, si un 
pasajero es depositado cuando va a partir en un viaje por avion y es recogido cuando vuelve, ese solo pasajero genera un total 
de cuatro viajes de acceso terrestre: dos para el viaje de depositarlo (uno para entrar al Aeropuerto Logan, uno para salir del 
Aeropuerto Logan) y dos para el viaje de recogida del pasajero (uno para entrar al Aeropuerto Logan, uno para salir del 
Aeropuerto Logan). El pasajero puede ser depositado y recogido en un vehiculo privado, en un taxi o en un automovil de lujo 
que no puede transportar a otros pasajeros durante todos los segmentos del viaje hacia y desde el Aeropuerto Logan. 

14 De acuerdo con la Encuesta de Acceso Terrestre de Pasajeros al Aeropuerto Logan de 2013, el 27,8 por ciento de los pasajeros 
que accedio al Aeropuerto Logan utilizé modos de viaje HOV. 
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El numero total de pasajeros aéreos aumento un 5,7 por ciento, llegando a 33,4 millones en el 2015, en 
comparacion con los 31,6 millones en el 2014. Durante el mismo periodo, las VMT en el Aeropuerto 
aumentaron un 6,5 por ciento. Es probable que existan muchos factores que contribuyen al cambio en 
las VMT. Estos factores se investigaran mas adelante en el informe 2016 ESPR. 


Massport siguid cumpliendo cabalmente con las regulaciones de Congelamiento del Estacionamiento 
del Aeropuerto Logan en el 2015. La demanda diaria de estacionamientos en 2015 se acercd con mayor 
frecuencia al limite por el Congelamiento del Estacionamiento, en comparacion con el 2014, pese a que 
se aumentaron las tarifas de estacionamiento en el area de la terminal el 1 de Julio de 2014. Como uno 
de los elementos de su estrategia de transporte integral, Massport propone la incorporacién de un 
maximo de 5.000 nuevos espacios de estacionamientos comerciales en el Aeropuerto Logan. La meta del 
Proyecto de Estacionamiento del Aeropuerto Logan es disminuir el numero de pasajeros que optan por 
modos ambientalmente perjudiciales de recoger y depositar pasajeros, los que generan hasta cuatro 
viajes en vehiculo en lugar de dos. La construccién de espacios de estacionamientos comerciales 
adicionales en el Aeropuerto Logan depende de un cambio regulatorio,’> por parte del MassDEP, 
mediante el cual MassDEP modificaria el Congelamiento del Estacionamiento del Aeropuerto Logan para 
permitir la creacién de algunos espacios de estacionamientos comerciales mas en el Aeropuerto Logan. 
MassDEP ha realizado una consulta entre las partes interesadas, la que proseguira con el inicio del 
proceso para modificar la regulacion del Congelamiento del Estacionamiento. Massport espera iniciar a 
comienzos de 2017 un proceso paralelo con la EEA mediante la presentacién de un ENF para las nuevas 
instalaciones de estacionamiento. 


El informe 2014 EDR informo sobre una disminucion del 10,5 por ciento en VMT en el Aeropuerto. Esto 
refleja los esfuerzos que ha hecho Massport por reducir las VMT mediante la inauguracion del RCC, el 
que: (1) consolidé las operaciones de alquiler de automdviles en un solo lugar; (2) ofrece un servicio 
unificado de autobuses expresos de ida y vuelta para todas las compafiias de alquiler de autos; (3) 
reubico a las paradas de taxis y de limusinas/autobuses en un lugar mas cercano a las calles del area de 
la terminal; y (4) agregd mejoras a los sistemas de transporte alternativos. 


Massport esta ofreciendo en la actualidad un programa piloto, Logan Express de Back Bay, para 
determinar si un servicio de autobuses expreso, directo y frecuente aumenta el servicio de HOV desde la 
Ciudad de Boston. Este servicio en particular ha sido muy valioso al ofrecer alternativas a los pasajeros y 
empleados que recibieron el impacto de la clausura temporal de dos afos de la estacién de metro 
Government Center (una conexion esencial para la Linea Azul del metro y el Aeropuerto Logan), y al 
ofrecer un nuevo medio de transporte alternativo en el Aeropuerto. Después de reinaugurar la estacion 
de metro Government Center en Marzo de 2016, este programa piloto prosigue. El numero de pasajeros 
en 2015 para la linea Logan Express de Back Bay fue de 290.796, lo que representa un promedio de 805 
pasajeros diarios. En 2014, el servicio promedid 624 pasajeros diarios, llegando a un total de 152.892 
pasajeros entre el 28 de Abril y el 31 de Diciembre de 2014. 


En el Capitulo 5, Acceso terrestre hacia y desde el Aeropuerto Logan, se incluye informacion adicional. 


15 Regulaciones 7.30 del Codigo 310 de Massachusetts. 
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“Aviation Environmental Design Tool” (Herramienta de Disefio Ambiental de la Aviacion) 
(AEDT) 


En el 2015, la FAA introdujo una nueva herramienta combinada de modelacion del ruido y calidad del aire, la 
“Aviation Environmental Design Tool” (Herramienta de Disefio Ambiental de la Aviacion) (AEDT). Esta nueva 
herramienta es un sistema de software que modela de manera dinamica el rendimiento de un avidn en el espacio 
y el tiempo con el fin de generar informacion sobre la combustion de combustibles, emisiones y ruidos. A partir 
de 2015, la FAA exige a los aeropuertos que usen la AEDT para la elegibilidad de proyectos de la “National 
Environmental Policy Act” (Ley de Politica Ambiental Nacional) (NEPA) y aislamiento acUstico. Massport inicid una 
modelacion del ruido y aire inicial usando la AEDT; sin embargo, a Massport les surgieron preocupaciones en 
relacion con los resultados iniciales en el Aeropuerto Logan. Siguiendo las instrucciones de la FAA, se decidio 
que los resultados iniciales de la AEDT no se publiquen en el informe 2015 EDR (quedaron pendientes nuevos 
analisis tecnicos adicionales con la Oficina del Medioambiente y Energia de la FAA). Por lo tanto, la modelacién 
del ruido se llev6 a cabo con el Integrated Noise Model (Modelo de Ruido Integrado) (INM) de la FAA y el 
Emissions and Dispersion Modeling System (Sistema de Modelacion de Emisiones y Dispersion) (EDMS) para las 
emisiones de aire. 


Massport esta evaluando activamente el nuevo modelo y trabajando con la FAA para desarrollar los tipos de 
ajustes especificos al Aeropuerto Logan para el modelo de AEDT que se ha estado usando durante muchos afios 
en el INM. Una vez que lo apruebe la FAA, los ajustes permitiran que el modelo refleje de manera mas precisa el 
ruido ambiente en el Aeropuerto Logan. Todavia no es posible implementar varios de estos ajustes especificos 
directamente en la AEDT y deberan ser evaluados por Massport y aprobados por la FAA. Massport ha recurrido a 
la FAA para que evalue y apruebe estos ajustes y, si se completan oportunamente, se espera que AEDT sea el 
modelo oficial para el informe 2016 ESPR del proximo afio. La informacidn adicional sobre el AEDT se entrega en 
el Capitulo 6, Reduccidn del Ruido, y en el Capitulo 7, Calidad del Aire/Reduccion de Emisiones. 


El Certificado de la Secretaria sobre el informe 2014 EDR establece que los limites de ruido y emisiones 
contaminantes expulsados al aire del afio 2015 deben modelarse mediante la AEDT y compararse con la ultima 
version del INM y EDMS. Debido a los motivos que se explican anteriormente, este informe 2015 EDR no incluye 
los resultados de la AEDT. Massport esta trabajando activamente con la FAA para revisar los resultados 
preliminares y para desarrollar, segun el criterio de la FAA, ajustes de modelo especificos al Aeropuerto Logan. 


Reduccion del ruido 


Massport esta en una lucha por reducir al maximo los impactos de ruido que traen consigo las operaciones del 
Aeropuerto Logan en sus vecinos a través de una variedad de programas, procedimientos y otras herramientas 
de reduccidn del ruido. En el Aeropuerto Logan, Massport implementa uno de los programas mas amplios en la 
reduccion del ruido en comparacion con cualquier aeropuerto de la nacion. El programa integral de reduccién 
del ruido de Massport incluye una Oficina de Reduccidn del Ruido exclusiva, un sistema de ultima generacion 
para el Monitoreo del Ruido y las Operaciones; programas de aislamiento acustico para viviendas y colegios; 
restricciones de horarios y de uso de pistas para los aviones mas ruidosos; procedimientos de control previos al 
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despegue; y seguimientos de vuelos disefiados para optimizar las operaciones de sobre la superficie del mar 
(especialmente durante los horarios nocturnos*®). 


Massport es una empresa lider nacional en la mitigacion y aislamiento acUstico (insonorizacion). Hasta la fecha, 
Massport ha suministrado aislamiento acustico a un total de 11.515 viviendas y seguira buscando financiamiento 
para las propiedades que reunan las condiciones y cuyos propietarios decidan participar (Figura 1-7). A partir de 
2015, la FAA exige a los aeropuertos que usen el modelo AEDT para determinar la elegibilidad. Massport esta 
trabajando con la FAA sobre el modelo AEDT, del modo como se aplica a las operaciones del Aeropuerto Logan. 


Figura 1-7 Viviendas Tratadas a través del Residential Sound Insulation Program (Programa de Aislamiento 
Acustico Residencial de Massport) (RSIP) 


11,515 viviendas han recibido un tratamiento de 
aislamiento acustico 
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Desde el afio 2000, el numero de operaciones aéreas diarias en el Aeropuerto Logan ha disminuido en casi un 25 
por ciento (de 1.355 operaciones diarias en 2000 a 1.022 operaciones diarias en el 2015), mientras que los 
aviones han experimentado cargas de pasajeros cada vez mas grandes. Los volumenes de pasajeros siguen 
aumentando a una tasa mayor que las operaciones aéreas. En el 2015, el numero total de pasajeros fue un 20,6 
por ciento mayor que en el 2000. Esta tendencia refleja un aumento en el uso de aviones mas grandes en la flota, 
una consolidacion de las lineas aéreas y un aumento en los factores de carga por parte de las aerolineas. En 
comparacion con el 2000, en 2015: 


Las operaciones de Jets representaron un 86 por ciento, contra un 66 por ciento en el 2000; 


Las operaciones totales disminuyeron un 23,6 por ciento, mientras que el total de pasajeros aumento un 
20,6 por ciento en comparacion con el 2000; y 


= El numero de personas expuestas al “Day-Night Average Sound Level” (Nivel de Ruido Promedio durante 
el Dia y la Noche) (DNL) de 65 decibeles (dB) ha disminuido en un 20,6 por ciento desde el 2000. 


Para el 2014 y 2015, las diferencias entre los valores de ruido medidos y modelados se han estrechado incluso 
mas de lo que se informaba en los EDR y ESPR anteriores.’” Esta precisidn mejorada en los resultados modelados 


16 Los horarios nocturnos son entre las 10:00 pm y las 7:00 am 

17 _Diversos factores han generado una mayor concordancia entre los niveles medidos versus los modelados. Empezando por el 
informe 2009 EDR, los datos de seguimiento de vuelos y los datos de medicién provienen del nuevo sistema de monitoreo. Los 
datos de seguimiento de vuelos mas precisos se utilizan para las informaciones de modelacion y para la correlaci6n de eventos 
de aviones medidos. 
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se debe a los equipos de medicion y al sistema de monitoreo de ruidos del Aeropuerto y su capacidad para 


correlacionar eventos de ruido medidos con seguimientos de vuelos individuales, junto con las mejoras en la 
base de datos de INM. 


En comparacion con el 2014, los limites de ruido de 65 dB del DNL de 2015 fueron mayores en la mayoria de las 


areas que circundan el Aeropuerto debido a los cambios en: (1) uso de pistas, principalmente debido a las 


condiciones de viento y clima, (2) un aumento en el numero de operaciones nocturnas, y (3) un aumento en el 


numero de operaciones en general. El numero total de personas expuestas a valores de DNL mayores o iguales 
que 65 dB aumento en un 58,0 por ciento, pasando de 8.922 personas en el 2014 a 14.097 personas en el 2015.8 
Los cambios de limites de ruido especificos al aio 2015 comparados con el 2014 se analizan a continuacion. 


1. 


Los cambios en el uso de pistas del 2014 a 2015 fue el factor mas importante en el aumento del numero 


de personas expuestas a valores de DNL mayores 0 iguales que 65 cB en el 2015. 


« El limite de DNL aumento en East Boston y levemente en el sector South Boston debido a un aumento 
en los despegues de la Pista 22R en el 2015. El mayor numero de despegues desde la Pista 22R 
también produjo aumentos en Winthrop. 


« El mayor numero de aterrizajes en las Pistas 22L y 25 durante la noche contribuy6 a los aumentos en 


Revere y Withrop. 


« A diferencia del 2014, el 2015 refleja casi un aflo completo de procedimientos de reduccion del ruido 
nocturno en la Pista 15R-33L. Si bien esta medida reduce la exposicidn al ruido en general, al 
concentrar las operaciones sobre la superficie del mar en lugar de las areas pobladas, aumento el 
ruido del inicio del despegue en East Boston, al norte y al oeste del final de la Pista 15R. 


« El menor uso de la Pista 4R para las llegadas en el 2015 produjo una reducci6n del ruido en limite sur 


del Aeropuerto. 


Uno de los factores que influyd en 
los cambios del limite de ruido en 
el 2015 fue el aumento de un 5,7 
por ciento en las operaciones 
nocturnas (pasando de 48.056 
operaciones nocturnas en el 2014 
a 50.786 operaciones nocturnas 
en el 2015). Este aumento en las 
operaciones en general y 
operaciones nocturnas sigue 
estando muy por debajo del 
récord de 54.038 operaciones 
nocturnas alcanzadas en 1999. A 
medida que las aerolineas se han 
expandido a nuevos destinos, el 
numero de operaciones 


Figura 1-8 Motivos del Aumento del Numero de Personas 
Expuestas a Valores de DNL Mayores o Iguales que 65 





= Aumento de 
operaciones generales 


= Aumento de 
operaciones nocturnas 


ui Cambios de uso de 
pistas de aterrizaje 


18 Los datos de poblaci6n se extrajeron de los ultimos registros de datos del Censo de los Estados Unidos de 2010. 
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comerciales y, a su vez, el numero de operaciones nocturnas ha aumentado. En el 2015 se produjo un 
aumento de un 7,5 por ciento en las operaciones nocturnas diarias en comparacion con el 2014.9 


3. El aumento general de las operaciones fue menor que el aumento de las operaciones nocturnas (2,5 por 
ciento total versus 5,7 por ciento nocturno), pero contribuyo a la expansion de los limites de ruido. 


El DNL y los niveles de poblacidn en el 2015 siguen estando muy por debajo de los niveles récord alcanzados en 
1990 y son menores que el afo 2000, cuando 17.745 personas quedaron expuestas a niveles de DNL mayores o 
iguales que 65 dB de DNL. 


Como se muestra en la Figura 1-9, el contorno de 65 dB de DNL del 2015 es algo mayor que el contorno de 65 
dB de DNL del 2014. La mayor parte de todas las viviendas expuestas a niveles mayores o iguales que 65 dB de 
DNL en el 2015 han reunido las condiciones en el pasado para participar en el “Residential Sound Insulation 
Program” (programa de aislacion acustica de viviendas) (RSIP) de Massport. 


En el Capitulo 6, Reduccidn del Ruido, se incluye informacion adicional. 


19 El DNL trata al ruido nocturno de manera distinta al ruido del dia; para los niveles de presién acustica ponderados A que se 
producen en la noche (entre las 10:00 pm y las 7:00 am), se aplica una multa de 10 dB al evento nocturno. 
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Calidad del Aire/Reduccion de Emisiones Contaminantes 


El total de las emisiones contaminantes expulsadas al aire que provienen de todas las fuentes asociadas 
con el Aeropuerto Logan en 2015, son considerablemente menores que lo que eran hace una década 
atras. Esta tendencia a la baja de largo plazo es coherente con el objetivo permanente de Massport de 
adaptar las demandas del creciente numero de pasajeros y niveles de actividad de carga con menos 
operaciones de aviones y menos emisiones. En el 2015, las emisiones calculadas de compuestos organicos 
volatiles (VOC), oxidos de nitrogeno (NO,), mondxido de carbono (CO), y material particulado (PM) 
subieron levemente en comparacion con el 2014. El aumento en las emisiones de VOC, NOx,CO y PM se 
debe principalmente al aumento correspondiente en el “aircraft landing and take offs” (aterrizaje y 
despegue de aviones) (LTOs) y tiempos de rodaje en el aeropuerto. 
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Las emisiones totales de VOC aumentaron un 1 por ciento en el 2015, a 1.188 kilogramos (kg)/dia, en 
comparacion con los 1.177 kg/dia en el 2014, el que sigue estando muy por debajo de los niveles de 
los afios 1990 y 2000. 


Las emisiones totales del NO, aumentaron aproximadamente un 5 por ciento en el 2015, a 4.262 
kg/dia, en comparacion con los niveles del 2014 de 4.040 kg/dia. En menor medida, este aumento 
también se puede atribuir al aumento del uso de gas natural por parte de las fuentes fijas. El aumento 
en el 2015 sigue estando muy por debajo de los niveles de 1990 y 2000. 


Las emisiones totales de CO aumentaron 


aproximadamente un 3,5 por ciento en el 2015, Figura 1-10 Fuentes de Emisiones de GHG, 2015 
a 7.243 kg/dia, de 6.987 kg/dia en el 2014; las 


emisiones en 2015 siguieron estando 


, ; Alcance 3 - 
muy por debajo de los niveles de Aviones, GSE, 
1990 y 2000. y vehiculos de 







pasajeros 


Las emisiones totales de PMio/PM25 
77% 


también aumentaron en 
aproximadamente un 3 por ciento en 
el 2015, pasando a 98 kg/dia, de 95 
kg/dia en el 2014. 


Durante nueve afhos consecutivos, 
Massport ha preparado de manera 
voluntaria un inventario de 


Alcance 1 - 
Alcance 2- Massport 
Electricidad 13% 


“greenhouse gas emissions” 10% 

soe . (e) 
(emisiones con efecto invernadero) 
(GHG) para el informe EDR del Nota: Las emisiones del Alcance 1 provienen de fuentes 
Aeropuerto Logan. En el 2015, las emisiones totales de GUPipetenereine quelestanconupladas fet 

. : | ‘a . Massport, las emisiones del Alcance 2 provienen 

GHG crecieron un 6 por ciento. Tal como se informo del consumo eléctrico, el que se genera fuera del 
en los informes EDR del afo pasado, las emisiones de Aeropuerto en plantas de generacién eléctrica, y las 
GHG relacionadas con el Aeropuerto Logan en el 2015 emisiones del Alcance 3 provienen de los aviones, 
lui del 1 ; aut jasd d GSE y transporte terrestre hacia y desde el 
Inciulan menos del 1 por ciento de los totales de todo Aeropuerto. 
el estado. 
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Con la “Air Quality Initiative” (Iniciativa de Calidad del Aire) (AQI) voluntaria de Massport 7° se ha 
hecho un seguimiento de las emisiones de NO, desde el afio de referencia de 1999. En el Ultimo afo 
de este programa (2015), las emisiones totales de NO, fueron 632 toneladas anuales (tpy) menos que 
el afio de referencia de 1999. Esto representa una disminucion general de un 27 por ciento en 
emisiones de NO, durante los ultimos 15 afios. Entre 1999 y 2015, las mayores reducciones de NOx 
estuvieron asociadas con los aviones, “ground service equipment” (equipos de servicio terrestre) (GSE) 
y vehiculos motorizados en el Aeropuerto, con reducciones de un 17 por ciento, 71 por ciento y 87 por 
ciento, respectivamente. Massport seguira informando sobre las emisiones de NO, como parte del 
inventario de emisiones del Aeropuerto Logan en los futuros informes EDR/ESPR. 


El Capitulo 7, Calidad del Aire/Reduccidn de Emisiones Contaminantes incluye informacién adicional. 


Calidad del Agua/Cumplimiento y Manejo del Medioambiente 


El enfoque de Massport para el cumplimiento y manejo del medioambiente es un componente esencial 
de su compromiso con la sostenibilidad y administracidn responsable en el Aeropuerto Logan (consulte la 
siguiente seccion de este capitulo para conocer los detalles). A través del monitoreo y de la 
documentacion, se evalua el comportamiento ambiental, lo que permite el desarrollo, puesta en practica, 
evaluacion y mejoramiento continuo de politicas y programas. 


Massport tiene la responsabilidad de asegurar el cumplimiento de las leyes y regulaciones ambientales 
estatales y federales vigentes. Massport fomenta las practicas ambientales adecuadas a través de la 
prevencion de la contaminacion y medidas de saneamiento. Massport también trabaja en estrecho 
contacto con los arrendatarios del Aeropuerto y con el personal de operaciones del Aeropuerto en un 
esfuerzo por mejorar el cumplimiento. A continuacion, se presenta un resumen de los hallazgos 
importantes de la calidad del agua y su cumplimiento para 2015. 


La ultima auditoria de certificacidn del Sistema de Manejo Ambiental de la “International Organization 
for Standardization” (Organizacion Internacional para la Normalizacidn) (ISO) 14001 se realizo en Junio 
de 2014, y se emitid un certificado en Julio de 2014; el cual esta vigente hasta Julio de 2017. Massport 
sostiene reuniones regulares para cumplir con los requerimientos regulatorios y mejorar el 
comportamiento ambiental mas alla del cumplimiento. 


EI “Stormwater Pollution Prevention Plan” (Plan de Prevencion de la Contaminaci6n por Aguas 
Pluviales) (SWPPP) de Massport aborda los contaminantes de las aguas pluviales en general y también 
aborda los productos quimicos descongelantes y anticongelantes, las posibles bacterias, combustible y 
aceite y otras fuentes contaminantes posibles, producto de los contaminantes de aguas pluviales.*+ 


En 2015, aproximadamente un 99 por ciento de las muestras cumplian con los estandares (Tabla J-15). 
Debido al gran tamafo de las areas de drenaje y a la concentracion de contaminantes relativamente 
baja, no siempre fue posible hacer el seguimiento de rebases (excesos) en eventos especificos. Cuando 
se informa de un evento conocido, como por ejemplo un derrame, Massport revisa diariamente el 


20 Massport adopto el AQI como un programa voluntario de 15 afios con el objetivo general de mantener las emisiones 
de NOx asociadas con el Aeropuerto Logan en los niveles de 1999 o por debajo de ellos. Este afio 2015 es el ultimo afo 
de la operacion del programa. Sin embargo, se seguira informando sobre las emisiones de NO, en los futuros informes 
EDR/ESPR como parte del inventario de emisiones del Aeropuerto Logan. 

21 Los Certificados de Cumplimiento Anual de 2015 fueron presentados al Organismo de Proteccién Ambiental (EPA) y a 
MassDEP el 17 de Diciembre de 2015, para Massport y cada uno de los co-titulares. 
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sistema de drenaje para determinar si hay impactos producto del evento y tomar las medidas 
correctivas pertinentes. 


= De las 160 muestras (incluso de aceite y grasa, solidos totales suspendidos, y PH en los Desagtles del 
Norte, Oeste, Calle Porter y Calle Maverick), 158 estaban dentro o por debajo de los limites permitidos 
del “National Pollutant Discharge Elimination System” (Sistema de Eliminaci6n de Descargas 
Contaminantes Nacional) (NPDES). 


« Una muestra de desagile de un total de 20 muestras en el Desagiie Norte y una muestra de 
desagile de un total de 19 muestras en el Desagtie Oeste superaron los limites regulatorios del 
permiso del NPDES para el aceite y la grasa y los “total suspended solids” (sdlidos suspendidos 
totales) (TSS), respectivamente. El exceso de aceite y grasa en el Desagile Norte se informo en 
Febrero de 2015 y el exceso de TSS en el Desagile Oeste se informo en Septiembre de 2015, 
conforme a las exigencias. 


= Enel 2015, se produjeron 16 derrames de aceite y material peligroso, lo cual requirid ser informado a 
MassDEP, siete de los cuales involucraron un sistema de drenaje de los desagiies.”* Todos los 
derrames fueron tratados de manera correcta sin provocar impactos nocivos para la calidad del agua. 


= De acuerdo con el “Massachusetts Contingency Plan” (Plan de Contingencia de Massachusetts) (MCP), 
Massport sigue evaluando, saneando y provocando la clausura legal de areas con contaminacion del 
subsuelo. Massport esta tratando de lograr la clausura legal de los sitios MCP que quedan en el 
Aeropuerto Logan asociados con derrames conocidos, asi como también intenta tratar sitios 
encontrados durante la construccion. 


El Capitulo 8, Calidad del Agua/Cumplimiento y Manejo Ambiental incluye informacién adicional. 


Sostenibilidad en el Aeropuerto Logan 


Massport se ha comprometido con Figura 1-11 Enfoque de EONS hacia la Sostenibilidad 
un programa de sostenibilidad 

vigoroso. Con la sostenibilidad se Eficiencia operacional 
han redefinido los valores y = geo 
criterios para medir el éxito 
organizacional al usar un enfoque 
de "triple resultado" que considera 
el bienestar econdmico, ecoldgico 
y social. La aplicacién de este 
enfoque para la toma de 
decisiones es una manera practica 
de optimizar el capital econdmico, 
ambiental y social. Massport esta 
tiene una vision amplia de la 
sostenibilidad, laquesebasaenel  [RUiSaW ET ee rtieyis eile fr 





concepto de triple resultado y 
considera el contexto especifico al aeropuerto. En coherencia con la definicién del “Airports Council 


22 Las regulaciones ambientales estatales exigen que los derrames de aceite de un volumen de 10 galones (38 litros) o 
mas sean informados a MassDEP. 
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International — North America” (Consejo Internacional de Aeropuertos - América del Norte) (ACI-NA) de 
Sostenibilidad de Aeropuertos?? (Figura 1-11), Massport se ha concentrado en un enfoque holistico para 
administrar el Aeropuerto Logan con el objeto de asegurar la viabilidad Econdmica, eficiencia 
Operacional, conservacion de recursos Naturales y responsabilidad Social (EONS). Massport tiene el 
compromiso de establecer practicas ambientalmente sustentables en todo el Aeropuerto y a nivel de 
todas la Autoridades y sigue avanzando en una amplia gama de iniciativas. En las siguientes secciones se 
entrega un resumen de muchas de las iniciativas de sostenibilidad de largo plazo y multifacéticas que ha 
impulsado Massport, cuyos capitulos individuales de este informe 2015 EDR los explican de manera mas 
completa, cuando corresponde. 


“Sustainability Management Plan” (Plan Gerencial para la Sostenibilidad (SMP) del 
Aeropuerto Logan 


Massport se ha comprometido con reducir los impactos ambientales locales sin sacrificar el nivel de 
servicio; el vigoroso programa de sostenibilidad de Massport es un indicativo de este compromiso. En 
2013, Massport recibid una subvencidn de la FAA para preparar un SMP para el Aeropuerto Logan. El 
esfuerzo de planificacidn del SMP del Aeropuerto Logan empezo en Mayo de 2013 y termino en Abril de 
2015. El SMP del Aeropuerto Logan tiene una vision amplia de la sostenibilidad que incluye 
consideraciones tales como el dinamismo econdmico, responsabilidad social, eficiencia operacional y 
conservacion de los recursos naturales. El SMP del Aeropuerto Logan tiene el propdsito de fomentar e 
integrar la sostenibilidad en todo el Aeropuerto y coordinar los esfuerzos de una sostenibilidad 
permanente con todas la Autoridades. El SMP del Aeropuerto Logan desarroll6 un esquema y plan de 
implementacion, con métricas y objetivos, el que se ha disefiado para hacer un seguimiento de los 
avances a lo largo del tiempo. En la actualidad, Massport esta avanzando en una serie de iniciativas de 
corto plazo para ayudar a lograr las metas (Tabla 1-1) en las areas de energia y emisiones de gases con 
efecto invernadero; bienestar de la comunidad, empleados y pasajeros; resiliencia; manejo y reciclado de 
materiales y desechos y conservacion del agua. El SMP del Aeropuerto Logan esta disponible en linea en 
https://www.massport.com/environment/sustainability-management-plan. 





Metas de Sostenibilidad del Aeropuerto Logan 


Como parte del SMP del Aeropuerto Logan, Massport fij6 metas para mejorar el desempefno del 
Aeropuerto Logan en diez categorias de sostenibilidad: energia y emisiones de GHG; conservacion del 
agua, bienestar de la comunidad, empleados y pasajeros; manejo y reciclado de materiales y desechos; 
resiliencia; reduccion del ruido; mejoramiento de la calidad del aire; acceso terrestre y conectividad; 
calidad del agua/aguas pluviales y recursos naturales. La Tabla 1-1 describe cada una de las metas a 
medida que el SMP del Aeropuerto Logan las va definiendo. Massport entrega informacion sobre su 
avance en el logro de cada meta, incluidos los cambios en el desempeno relacionado, en los informes de 
sostenibilidad. Massport publicd su primer informe de sostenibilidad anual en 2016, el que esta disponible 


23 Airports Council International (Consejo Nacional de Aeropuertos) (ACI). sostenibilidad del Aeropuerto: A Holistic 
Approach to Effective Airport Management (Un Enfoque Holistico para una Administracién Eficaz del Aeropuerto). Sin 
fecha. http://www.aci-na.org/static/entransit/Sustainability%20White%20Paper.pdf. En linea desde el 17 de Julio de 
2013. 
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en el sitio en linea https://www.massport.com/environment/sustainability-management-plan/2016-logan- 





airport-annual-sustainability-report/. 





Tabla 1-1 


Metas y Descripciones de Sostenibilidad del Aeropuerto Logan 





Categoria de 
Sostenibilidad 


Categoria de 


Sostenibilidad | Meta 





| Meta 


Energia y Emisiones de Gases | Reducir la intensidad de 
con Efecto Invernadero (GHG) _ energia y las emisiones de 


: GHG mientras aumenta la 

_ parte de energia del 
Aeropuerto Logan que se 

_ produce a partir de fuentes 
renovables. 


Conservar los recursos de 
agua regionales mediante un 
_ consumo reducido de agua 
potable. 


Conservacion del agua 





Fomentar el bienestar de 

_ comunidades, pasajeros y 
empleados econdmicamente 
prdosperos y sanos. 


Bienestar de la comunidad, 
empleados y pasajeros 


Pp 


Reducir la generacion de 

_ desechos, aumentar la tasa de 
reciclaje y utilizar materiales 
ambientalmente sanos. 


Manejo y reciclaje de 
materiales y desechos 





Convertirse en un modelo 

_ innovador para la 
planificacion de resiliencia e 
_ implementacidn entre las 

_ autoridades portuarias. 


Resiliencia 





Disminuir las emisiones de 

_ contaminantes expulsados al 
aire de las fuentes del 
Aeropuerto Logan 


Mejoramiento de la calidad 
del aire 


Reduccidn del ruido 


Reducir al maximo los 

_ impactos del ruido que 
provienen de las operaciones 
del Aeropuerto Logan. 





Ofrecer un acceso terrestre de 
_ alta calidad al Aeropuerto 
Logan a través de modos de 
viajes alternativos y HOV. 


Acceso terrestre y 
conectividad 





Calidad del agua/aguas 
pluviales 


_ Proteger la calidad del agua y 
_ reducir al maximo las 
_ descargas de contaminantes. 


‘ 466 
ée6 


Recursos naturales 


de 


Proteger y restaurar los 
: recursos naturales cerca del 
Aeropuerto Logan. 
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La Sostenibilidad en la Planificaci6n, Diseho y Construcci6én 


En las siguientes secciones se presentan los logros de sostenibilidad de Massport en la planificacion, 
disefo y construccion de sus proyectos. 


“Leadership in Energy and Environmental Design” (Liderazgo en Energia y Diseno 
Ambiental) (LEED®)-Instalaciones con Certificacién en el Aeropuerto Logan 


EI sistema de clasificaci6n de LEED del “United States Green Building Council” (Consejo de Construccién 
Ecoldgica de los Estados Unidos) (USGBC) es el sistema de certificacidn de construcciones ecoldgicas mas 
ampliamente reconocido en América del Norte. Massport esta luchando por lograr la certificacidn de 
LEED para todos los proyectos de construccidn nuevos y de renovacion importantes de mas de 20.000 
pies cuadrados (1.850 m7). Algunos de los ejemplos recientes de edificios con certificacion LEED en el 
Aeropuerto Logan son el nuevo RCC y el Patio de Mantenimiento de Autobuses Ecoldgicos (Figura 1-12 y 
Tabla 1-2). El nuevo RCC en el SWSA empezo a construirse en el 2010 y se termino en el 2013. Massport 
se siente muy orgulloso porque RCC obtuvo en el 2015 la primera Certificacidn de Oro de LEED del 
Aeropuerto Logan. El Patio de Mantenimiento de Autobuses Ecoldgicos obtuvo una Certificacion de Plata 
de LEED porque cambid las operaciones de mantenimiento en el Aeropuerto desde un lugar alejado del 
Aeropuerto, lo que redujo los viajes de los autobuses y emisiones innecesarias en las congestionadas 
calles de las comunidades vecinas. Los detalles adicionales estan disponibles en el Capitulo 3, 
Planificacion del Aeropuerto. 


Figura 1-12 Instalaciones con Certificacion LEED en el Aeropuerto Logan 








Centro de alquilerde Patio de Matenimiento _Instalacién de Aviacion Terminal A, con 
automéviles, de Autobuses Civil de Soporte de Certificacion LEED 
Certificaci6n de Oro de Ecoldgicos, Vuelos Caracteristicos, (2006) 
LEED (2015) Certificacién de Plata con Certificacién LEED 
de LEED (2015) (2008) 
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“Sustainable Design Standards and Guidelines” (Regulaciones y Directrices de Diseno 
Sustentable) (SDSG) y Certificacion LEED 


Para proyectos de construccién mas pequefios o proyectos no relacionados con la construcci6n, Massport 
utiliza sus “Sustainable Design Standards and Guidelines” (Regulaciones y Directrices de Disefio Sustentable) 
(SDSG) para incorporar la sostenibilidad. El SDSG, que fue revisado y reeditado en Marzo de 2011, ofrece 
un marco de disefo y construccion sustentable tanto para proyectos de construcci6n nuevos como de 
renovacion. El SDSG se aplica a una amplia variedad de criterios especificos a un proyecto, tales como 
disefo del sitio, materiales del proyecto, manejo y eficiencia de la energia, calidad y eficiencia del manejo 
del aire, emisiones y agua, calidad del aire interior y comodidad del ocupante. Massport ha utilizado las 
nuevas regulaciones para destinar mas de $200 millones a proyectos importantes de Massport entre los 
anos fiscales 2010 a 2013, incluyendo mas de $30 millones para proyectos maritimos. Ademas del SDSG, 
Massport lucha por obtener la Certificacion LEED para los proyectos elegibles. En el 2014, El Patio de 
Mantenimiento de Autobuses Ecoldgicos obtuvo la certificaci6n de Plata de LEED y en el 2015 el RCC 
obtuvo la certificaci6n de Oro de LEED. 
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Tabla 1-2 Instalaciones con Certificaci6n LEED en el Aeropuerto Logan 





Terminal A (con Certificaci6n LEED) Finalizado en 2005/2006 


Lugares prioritarios exclusivos para vehiculos de alta ocupacion (HOV) y bicicletas 
Actualizacion del disefio de paneles solares en el techo de la Terminal A 
FiltraciOn de aguas pluviales 

Techo reflectante 

Caracteristicas de reduccién del uso de agua 


Luz del dia natural asociada a tecnologias de iluminaci6n avanzada para la 
eficiencia de energia 





Uso de materiales reciclados y de fuentes regionales 
Medidas para mejorar la calidad del aire interno 





Instalacioén de Aviacion Civil de Soporte de Vuelos Caracteristicos (con Certificacién ee all at 
LEED) Finalizado en 2007/2008 


Mecanismos para reducir el uso de agua 


Luz del dia natural asociada a tecnologias de iluminacién avanzada para la 
eficiencia de energia 


a 






Cristales para ventanas y sombrillas para aumentar al maximo la luz del dia y 
disminuir al maximo la acumulacién de calor 


Materiales reciclados y de fuentes regionales 


Medidas para mejorar la calidad del aire interno 





Patio de Mantenimiento de Autobuses Ecoldgicos (Certificacién de Plata de LEED) 
Finalizado en 2012 


Paneles solares en la cima del techo 
Caracteristicas de ahorro de agua y energia 
Reduccién de millas recorridas por los vehiculos (VMT) 


Nueva flota de transporte que incluye 50 autobuses hibridos con energia menos 
contaminante a diésel/electricidad y autobuses a gas licuado (CNG) 


van 

lll, : 

TL null 

| = 
| : 

Materiales cultivados, cosechados, producidos transportados de manera = 


sustentable. 








Centro de Alquiler de Automoviles (RCC) (Certificaci6n de Oro de LEED) Finalizado 
en 2013 


Materiales de construccion ecoldgicos 
Paneles solares en la cima del techo 
Acceso y conexiones para bicicletas y peatones 


Luz del dia natural asociada a tecnologias de iluminaciédn avanzada para la 
eficiencia de energia 


Uso de materiales reciclados y de fuentes regionales 





Medidas para mejorar la calidad del aire interno 
Estaciones de conexién para vehiculos eléctricos y otras fuentes de combustible alternativas, tales como E-85 (etanol) 
Flotas de alquiler de automoviles que incluyen vehiculos hibridos/combustibles alternativos/de bajas emisiones 
Conexiones para peatones 

Instalaciones para bicicletas y duchas/vestuario de empleados 


La recuperacién de agua para el agua de lavado de vehiculos y uso de aguas pluviales para usos de agua no potable, tales 
como el lavado de vehiculos y riego de jardines 


Reduccion de VMT 
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Proceso de Revision Ambiental del Aeropuerto Logan 


Este informe 2015 EDR forma parte del proceso de revisidn ambiental consolidado a nivel estatal, en el 
que se evaluan los impactos ambientales acumulados del Aeropuerto Logan. El proceso ofrece un 
contexto contra el cual los proyectos individuales del Aeropuerto Logan cumplen con los limites de 
revision ambiental estatales y federales y son evaluados sobre una base especifica al proyecto. Los 
procesos de revision ambiental especificos a todo Aeropuerto y al proyecto se describen a continuacion. 


Contexto Histdorico del Informe EDR/ESPR del Aeropuerto Logan 


En 1979, el Secretario de la “Executive Office of Energy and Environmental Affairs” (Oficina Ejecutiva de 
Asuntos Ambientales) (EEA) emitid un Certificado que exige a Massport que defina, evaltie y divulgue, 
cada tres afos, el impacto del crecimiento de largo plazo en el Aeropuerto a través de un “Generic 
Environmental Impact Report” (Informe de Impacto Ambiental Genérico) (GEIR). El Certificado también 
exigia Actualizaciones Anuales provisorias para entregar los datos sobre las condiciones para los afios 
entre los GEIR. El GEIR evoluciono hacia una herramienta de planificaci6n eficaz para Massport y entrego 
proyecciones de las condiciones ambientales, de modo que los impactos acumulados de proyectos 
individuales podian ser evaluados dentro de un contexto mas amplio. 


La EEA elimino los GEIR segun las revisiones de 1998 a sus Regulaciones de MEPA. Sin embargo, el 
Certificado sobre la Actualizaci6n Anual de 1997 propuso revisar el proceso de revision para el 
Aeropuerto Logan, lo que resultd en la preparacidn de nuevos EDR/ESPR por parte de Massport. Los 
informes ESPR mas completos ofrecen un andalisis de largo alcance de las operaciones y pasajeros 
proyectados y de los impactos acumulados, mientras que los informes EDR se preparan anualmente para 
entregar una revision de las condiciones ambientales para el afio que se informa en comparacion con el 
ano anterior. El proceso de los informes EDR/ESPR se desarrollo para permitir proyectos individuales en el 
Aeropuerto Logan para que estos sean considerados y analizados dentro del contexto mas amplio en 
todo el Aeropuerto. Tal como se establece en la introduccion del informe 1999 ESPR, “si bien los informes 
ESPR y EDR de Logan ofrecen un contexto de planificacion amplio para los proyectos propuestos para el 
Aeropuerto Logan y futuros conceptos de planificacidn que Massport considera, no se puede construir 
ningun proyecto especifico Unicamente sobre la base de la inclusion y el analisis del informe 1999 ESPR”. 
Ademas, establece que los proyectos que cumplen con los umbrales de revision de MEPA o NEPA deben 
someterse a esos procesos, segun sea necesario. En suma, los informes EDR/ESPR ofrecen un contexto de 
planificacidn que complementa las presentaciones individuales especificas a un proyecto. 


En los ultimos afos, las operaciones de aviones y los niveles de actividad de pasajeros e impactos 
ambientales asociados se han mantenido muy por debajo de los niveles previamente analizados para el 
Aeropuerto Logan. Por lo tanto, el crecimiento de la aviacién pronosticado en el informe 2004 ESPR, sobre 
cuya base se establecid inicialmente el cronograma de ESPR, no se ha producido. En consecuencia, con la 
aprobacion del Secretario, Massport prepard los 2009 y 2010 EDR en lugar del informe ESPR 
originalmente planificado para el 2009. El informe 2011 ESPR, registrado a comienzos del 2013, informd 
sobre el afio calendario 2011 y actualizo el nivel de actividad de pasajeros y proyecciones de operaciones 


24 Certificado del Secretario de la Oficina Ejecutiva de Asuntos Ambientales sobre la Actualizaci6n Anual de 1997 del 
Aeropuerto Logan, emitido el 16 de Octubre de 1998. 
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de aeronauticas. El informe 2012/2013 EDR presento las condiciones para los afios calendario 2012 y 
2013. El informe 2014 EDR presento las condiciones para el afio calendario 2014. 


Este informe 2015 EDR ofrece un analisis completo y acumulado de los impactos de todas las actividades 
del Aeropuerto Logan basado en la actividad real de pasajeros y en los niveles de operaciones 
aeronauticas en el 2015, y presenta planes de manejo ambiental para tratar las areas con problemas 
ambientales. Massport propone preparar un informe 2016 ESPR para entregar informacion sobre los 
niveles de actividad y condiciones ambientales para ese afio y proyecciones hasta el afio 2034, y prevé 
que este informe se publicara a inicios del 2018. Massport seguira identificando y abordando las 
tendencias de aviacion y ambientales de largo plazo tanto en los informes EDR como ESPR cuando le 
corresponda hacerlo. Como se indica en el Certificado del Secretario en el ENF del Proyecto de 
Modernizacion de la Terminal E, los informes EDR/ESPR continuaran siendo la instancia para abordar los 
impactos acumulados de todo el aeropuerto. 


Revision especifica al proyecto 


Si bien esta revisidn, que abarca todo el Aeropuerto, ofrece un amplio contexto de planificaci6n para los 
proyectos propuestos y conceptos de planificacioén futuros, algunos proyectos especificos del Aeropuerto 
también quedan sujetos a un proceso de revision ambiental pUblico siempre y cuando se ubiquen dentro 
de los limites minimos de revisidn ambiental estatal. Si se requiere, Massport y los arrendatarios del 
Aeropuerto presentaran los ENF y EIR conforme a MEPA. Del mismo modo, cuando se inicia la revision 
ambiental de NEPA”, los proyectos se revisaran segtn el proceso de revision ambiental de NEPA. 


Organizacion del informe 2015 EDR 


El resto de este informe 2015 EDR incluye: 


Capitulo 2, Niveles de Actividad, presenta las estadisticas de actividad de la aviacion del 
Aeropuerto Logan en 2015 y compara los niveles de actividad con el afo anterior. Las medidas de 
actividad especificas analizadas incluyen a los pasajeros, operaciones aeronauticas, combinacion 
de flota y volumenes de carga/correo postal. 


Capitulo 3, Planificacién del Aeropuerto, en él se presenta un resumen de las actividades de 
planificacién, construccién y autorizacién que se hicieron en el Aeropuerto Logan en 2015. En él 
también se describen las futuras actividades e iniciativas conocidas de planificacién, construccion 
y autorizacion. 


Capitulo 4, Transporte Regional, en él se describen los niveles de actividad en los aeropuertos 
regionales de la regidn de Nueva Inglaterra en el 2015 y se actualizan las ultimas actividades de 
planificacion regional. 


Capitulo 5, Acceso Terrestre hacia y desde el Aeropuerto Logan, en él se incluye informacion 
sobre el transporte de pasajeros, vias, vollmenes de trafico y estacionamientos para el 2015. 


Capitulo 6, Reduccién del Ruido, en él se actualiza el estado del ruido ambiental en el 
Aeropuerto Logan en el 2015 y se explican los esfuerzos de Massport por reducir los niveles de 
ruido. 


25 Seccidn 4321 y sig. del cddigo 42 de USC. La “Federal Aviation Administration” (Administraci6n Federal de Aviacién) 
(FAA) implementa NEPA a través del Decreto 1050 de la FAA.1E, “Environmental Impacts: Policies and Procedures” 
(Impactos Ambientales: Politicas y Procedimientos), Administracién Federal de Aviacion, “United States Department of 
Transportation” (Departamento de Transporte de los Estados Unidos), Fecha de vigencia: 20 de Marzo de 2006. 
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Capitulo 7, Calidad del Aire/Reduccion de Emisiones, en é| se presenta un resumen de la 
calidad del aire relacionada con el Aeropuerto en el 2015 y los esfuerzos para reducir las 
emisiones. 


Capitulo 8, Calidad del Agua/Cumplimiento y Manejo Ambiental, en él se describen las 
actividades de manejo ambiental permanentes de Massport que incluyen las actividades de 
cumplimiento del “National Pollutant Discharge Elimination System” (Sistema de Eliminacioén de 
Descargas Contaminantes Nacional) (NPDES), aguas pluviales, derrames de combustible de 
acuerdo con el “Massachusetts Contingency Plan” (Plan de Contingencia de Massachusetts) (MCP) 
y el manejo de estanques. 


Capitulo 9, Seguimiento de la Mitigaci6n Ambiental del Proyecto, incluye informacion sobre 
los avances de Massport para cumplir los compromisos de mitigaci6n ambiental de la Seccion 61 
de MEPA* para proyectos especificos del Aeropuerto. 


Los apéndices de referencia incluyen: 

Apéndices de MEPA: Estos incluyen el Certificado del Secretario de EEA sobre el informe 2014 EDR, 
comentarios escritos que se recibieron sobre el informe 2014 EDR y respuestas a dichos comentarios, 
Certificados del Secretario sobre los informes anuales emitidos para los afios de referencia del 2011 al 
2014, una lista de los revisores a los que se les distribuy6 este 2015 EDR y un alcance propuesto para 2016 
ESPR. También se incluyen en esta seccion los Certificados del Secretario relacionados con el ENF, EA/EIR 
Preliminar, y EA/EIR Definitivo del Proyecto de Modernizacion de la Terminal E. 


Apéndice A — Certificados y Respuestas de MEPA a los Comentarios?’ 

Apéndice B — Comentarios Escritos y Respuestas 

Apéndice C — Alcance Propuesto para el informe 2016 ESPR 

Apéndice D — Lista de Distribucion 
Apéndices Técnicos:2° Estos incluyen datos analiticos detallados y documentacién metodoldgica para los 
diferentes andalisis ambientales presentados y realizados para este informe 2015 EDR. 


Apéndice E — Niveles de Actividad 

Apéndice F — Transporte Regional 

Apéndice G — Acceso Terrestre 

Apéndice H — Reduccion del Ruido 

Apéndice | — Calidad del Aire/Reduccion de Emisiones Contaminantes 

Apéndice J — Calidad del Agua/Cumplimiento y Manejo Ambiental 

Apéndice K — Informe de Monitoreo de Tarificaciones en Periodos Picos en los aftos 2015 y 2016 
Apéndice L - Memorando sobre Rodaje de Motores Reducido/Individual en el Aeropuerto Logan 


26 Enel Capitulo 30, Seccién 61 (M.G.L. c. 30, § 61) de la “Massachusetts General Law” (Ley General de Massachusetts), se 
estipula que todos los organismos deben revisar, evaluar y determinar los impactos ambientales de todos los 
proyectos o actividades y que deberan usar todos los medios y medidas que estén a su alcance para disminuir al 
maximo los dafios al medioambiente. Para los proyectos que requieren un Informe de Impacto Ambiental, en los 
Hallazgos de la Secci6n 61 se especificaran las medidas factibles que se puede tomar para evitar o mitigar los impactos 
ambientales, la parte responsable para financiar las medidas de mitigacién ambiental y el programa de 
implementacion previsto para las medidas de mitigaci6n ambiental. 

27 Los Certificados del Secretario sobre el Formulario de Notificaci6én, el Informe Preliminar de Evaluacién 
Ambiental/Impacto Ambiental, y el Informe Definitivo de Evaluaci6n Ambiental/Impacto Ambiental del Proyecto de 
Modernizacion de la Terminal E se incluyen en el Apéndice A. Para mayor comodidad, Massport ha respondido a los 
comentarios que se relacionan con el informe EDR y ESPR. 

28 Los apéndices técnicos se incluyen en el CD adjunto. 
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Activity Levels 


Introduction 


Boston-Logan International Airport (Logan Airport or Airport) serves as New England's primary domestic and 
international airport, and plays a key role in the metropolitan Boston and New England passenger and freight 
transportation networks. Logan Airport plays a number of roles in the local, New England, and national air 
transportation system. It is the primary airport serving the Boston metropolitan area, the principal New England 
airport for long-haul services, and is a major U.S. international gateway airport for transatlantic services. 


This chapter reports on annual air traffic activity at 201 5 Logan Airport Rankings 


Logan Airport in 2015, including air passengers, aircraft 


operations, aircraft fleet mix, and cargo volumes. Air ont ; 
“ &t/) Busiest commercial airport in the U.S. by 


traffic activity levels at Logan Airport are the basis for number of operations 


the evaluation of noise, air quality effects, and ground 


access conditions associated with the Airport. In this 
47th Busiest commercial airport in the U.S. by 


chapter, current activity levels at the Airport are 
number of passengers (arrivals) 


compared to prior-year levels, and historical passenger 


and operations trends at Logan Airport dating back to 


2000 are reviewed.? 1 3th Largest U.S. passenger gateway to the 
world (scheduled passenger service) 


Logan Airport is an important origin and destination Source: ACL 2015: USDOT, 2015 
(O&D)? airport both nationally and internationally, and is 

one of the fastest growing major U.S. airports, in terms of 

number of passengers, over the past five years.? In 2015, passenger activity levels reached an all-time high of 
33.4 million passengers and aircraft operations totaled 372,930. From 2000 to 2015, the annual number of 
passengers at Logan Airport increased by 20.6 percent, while the annual number of aircraft operations* 
decreased by 23.6 percent. Despite the increase in passengers, aircraft operations at Logan Airport remained well 
below the 487,996 operations in 2000 and the historical peak of 507,449 operations achieved in 1998. 


Logan Airport's market demand, and passenger levels, are a result of the Boston metropolitan area’s status as an 


1 Refer to Appendix E, Activity Levels for available information dating back to 1980. 

2 “Origin and destination” traffic refers to the passenger traffic that either originates or ends at a particular airport or market. A 
strong O&D market like Boston generates significant local passenger demand, with many passengers starting their journey and 
ending their journey in that market. O&D traffic is distinct from connecting traffic, which refers to the passenger traffic that 
does not originate or end at the airport but merely connects through the airport en route to another destination. 

3 Between 2010 and 2015, Logan Airport was the 8" fastest growing airport in the U.S. in terms of domestic O&D traffic 
(U.S. DOT O&D Survey). 

4 Anaircraft operation is defined as one arrival or one departure. 
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important national and international destination, a robust regional economy, and regional demographics 
favorable to air travel. 


This chapter specifically describes 2015 activity levels compared to 2014 and historical trends for: 
= Air passengers and aircraft operations; 


= Cargo and mail volumes; and 


= Airline services. 


2015 Activity Levels Highlights and Key Findings 


Notable changes in passenger, operations, and cargo activity at Logan Airport in 2015 are described below. 


ZU) BANC BAe 
i : H 


oe Fo 80 


487,996 Aircraft Operations 363,797 Aircraft Operations 372,930 Aircraft Operations 


“rerrrrerrere SPP Pere ere eee “Prrrrrerererrer 
“Prrererereeeer Per Pere ereer ce. Sf MP KP Perr reer 
od all ol ol all Per rerereeee PPP PrP Peer eee 


27.7m Passengers j=im 31.6m Passengers J=1m 33.4m Passengers J=1m 





= In 2015, Logan Airport was ranked the 17" busiest airport in the U.S. in terms of passengers and the 18" 
busiest in terms of operations.® In 2014, the Airport was ranked 18" busiest airport in the U.S. for 
passengers and 17* busiest for operations.® 

= From 2000 to 2015, the annual number of passengers at Logan Airport increased by 20.6 percent, while 
the annual number of aircraft operations’ decreased by 23.6 percent. 


= The total number of air passengers increased by 5.7 percent to 33.4 million in 2015, compared to 
31.6 million in 2014 (Figure 2-1). The 2015 passenger level represents a new record high for 
Logan Airport. 


5 Airports Council International, Worldwide Airport Traffic Report, December 2015 
6 = ACI-NA. 2014. Airport Traffic Reports. www.aci-na.org. Accessed February 2016. 
7 Anaircraft operation is defined as one arrival or one departure. 
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Figure 2-1 Logan Airport Annual Passenger Activity Levels and Operations 1990, 1998, 2000-2015 


Operations 


Passengers (millions) 


Source: 
Note: 


8 


550,000 
Logan Airport Aircraft Operations are Down 


507,449 
500,000 


450,000 


400,000 
372,930 


350,000 


300,000 
1990 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 


36.0 
Logan Airport Passengers are Up 


34.0 33.4 
32.0 
30.0 


28.0 65 


26.0 
24.0 
22.0 


20.0 
1990 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 


Massport 
1998 represents the historic peak in terms of aircraft operations for Logan Airport. 


While the numbers of both domestic and international passengers are increasing, international 
passenger demand continues to increase at a faster rate than domestic passenger demand. Total 
international passengers at Logan Airport increased from 5.0 million in 2014 to 5.5 million in 2015, a 
10.9-percent increase. Annual domestic passengers’ activity levels increased from 26.5 million in 2014 to 
27.8 million in 2015,8 a 4.8-percent increase. The strong international passenger growth was driven by 
the economic attractiveness of the metropolitan Boston region and the strength of Boston as an O&D 
market. 


Excluding general aviation (GA) passengers. 
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To accommodate regional demand, new non-stop services were introduced by a number of foreign 
airlines including Aeromexico, Cathay Pacific, El Al, Hainan Airlines, and WOW Air. New international 
destinations from Logan Airport in 2015 included Mexico City, Hong Kong, Tel Aviv, and Shanghai. 


The total number of aircraft operations at Logan Airport increased from 363,797 in 2014 to 372,930 in 
2015, a 2.5-percent increase. This was preceded by a 0.7-percent increase from 2013 to 2014. Despite the 
increase, aircraft operations at Logan Airport remained well below the 487,996 operations in 2000 and 
the historical peak of 507,449 achieved in 1998. In 1998, Logan Airport served 26.5 million air passengers, 
compared to 33.4 million air passengers in 2015, which saw 134,519 fewer operations. 


Passenger aircraft operations accounted for 91 percent of total aircraft operations in 2015. While 
domestic operations remain the largest share of commercial operations,’ international operations have 
grown steadily at Logan Airport. In 2015, scheduled domestic operations increased by 1.5 percent while 
scheduled international operations increased by 6.5 percent. 


International passengers made up approximately 16.1 percent of total Airport passengers in 2015, and 
this is projected to increase steadily to nearly 20 percent of the total by 2030 or sooner. 


A series of factors, including the key factor of continued local and regional economic growth, have 
combined to produce this exceptional passenger growth. 


JetBlue Airways continued to expand services at Logan Airport, increasing its total operations by 
3.9 percent in 2015. As Logan Airport's largest carrier, JetBlue Airways accounted for 25.3 percent of total 
passenger aircraft operations and 26.6 percent of total passengers in 2015. 


General Aviation (GA) operations, which accounted for 7.6 percent of total operations in 2015, increased 
by 6.6 percent from 2014.° The 28,166 GA operations in 2015 remain well below the 35,233 GA 
operations that Logan Airport handled in 2000. Hanscom Field, Logan Airport's reliever airport, handled 
127,700 GA operations in 2015.4 


Air carrier efficiency continued to increase, with the average number of passengers per aircraft operation 
at Logan Airport increasing from 87.0 in 2014 to 89.7 in 2015. The increasing number of passengers per 
flight reflects a shift away from smaller aircraft and rising load factors as airlines continue to focus on 
capacity control and improvements in efficiency. 


Total air cargo volumes,’* at Logan Airport totaled 606 million pounds in 2015, compared to 608 million 
pounds in 2014. Approximately 43 percent of Logan Airport's cargo was carried by passenger airlines as 
belly cargo, while 37 percent was carried by all-cargo carriers such as FedEx and UPS. Dedicated air cargo 
operations increased from 5,711 to 6,059, a 6.1-percent increase. 


The 2016 ESPR will update operations and passenger activity levels through 2035. 


9 Commercial operations include passenger aircraft operations and a small number of all-cargo aircraft operations. 
10 General Aviation (GA) is defined as all aviation activity other than commercial airline and military operations. 

11 Hanscom Airport, a full-service GA airport, plays a critical role as a corporate reliever for Logan Airport. 

12. Air cargo includes express/small packages, freight, and mail. 
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Air Passenger Levels in 2015 


The following section provides an overview of air passenger levels in 2015 for Logan Airport. 


Logan Airport Passengers 


Logan Airport is the principal airport for the greater Boston metropolitan area and is the international and 
long-haul gateway for much of New England. Logan Airport was ranked the 17" busiest airport in the U.S. in 
terms of passengers in 2015.° Logan Airport served 33.4 million passengers in 2015, an increase of 5.7 percent 
over 2014. This represented a historic high for Logan Airport, exceeding the previous record of 31.6 million in 
2014. Logan Airport is one of the fastest growing airports in the U.S., with passenger growth continuing to 
outpace overall U.S. passenger growth. Total scheduled passenger traffic in the U.S. increased by 5.0 percent” in 
2015 compared to the passenger growth of 5.7 percent at Logan Airport. Factors that contributed to the strong 
passenger growth at Logan Airport in 2015 included: 


Strengthening economic growth and a recovery in air travel demand across the nation; 
JetBlue Airways’ continued expansion at Logan Airport in response to passenger demand; and 


Growing international passenger demand accommodated with new international services at 
Logan Airport. 


International passenger traffic at Logan Airport, in particular, has exhibited strong growth over the past several 
years. After two periods of decline and gradual recovery, Logan Airport's international traffic finally surpassed 
2000 levels for the first time in 2013. In 2015, international passengers increased 10.9 percent over 2014 figures 
or 21.7 percent over 2013 levels. Since 2011, the international passenger segment has averaged a 7.0-percent 
annual growth. This growth has been driven by strong market demand, resulting in the growth of JetBlue Airways 
and Delta Air Lines’ international service at Logan Airport, as well as a rapid increase in foreign carrier service in 
recent years. Boston is currently the 13" largest U.S. gateway for international air travel, as well as the third 
largest U.S. gateway airport (after Fort Lauderdale and Honolulu) that is not also a connecting U.S. airline hub.*° 
The O&D strength of the Boston market makes Logan Airport an attractive gateway for foreign flag airlines. 
Additional trends in new aircraft technology allowing for smaller and more fuel efficient aircraft on international 
routes are also expected to continue to benefit mid-size O&D markets like Boston. Logan Airport is a primary 
economic engine for the New England region, the state, and the Boston metropolitan area. It supports nearly 
95,000 direct and indirect jobs,1® while generating approximately $13.3 billion per year in total economic activity. 
International passengers contribute a substantially higher share to the local and regional economy than domestic 
passengers do. Approximately 1.4 million overseas visitors spent more than $1 billion in 2014, or $763, on 


13 Airports Council International, Worldwide Airport Traffic Report, December 2015 

14 Bureau of Transportation Statistics, March 2016. 

15 U.S. DOT, T100 Database, YE 3Q 2015 

16 Massachusetts Aeronautics Commission. 2013. Massachusetts Statewide Airport Economic Impact Study. 
http://www.massdot.state.ma.us/portals/7/docs/mass exec summary cml.pdf. 
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average, per visit.1” New international service in the last three years alone has contributed more than $1.4 billion 
per year to the local economy and $44 million in new incremental tax revenue through income and sales.® 


As shown in Table 2-1, domestic air passengers represent Logan Airport's largest market segment, accounting 
for 83.1 percent of total passengers in 2015. The domestic passenger market increased by 4.8 percent in 2015. 
Growth in JetBlue Airways, Delta Air Lines, and Southwest Airlines’ domestic networks from Logan Airport were 
the main contributors to growth in domestic passengers. JetBlue Airways carried 8.1 million domestic passengers 
at Logan Airport in 2015, compared to 7.6 million in 2014. Delta Air Lines carried 3.6 million domestic passengers 
in 2015, up 18.1 percent from 3.0 million in 2014. Southwest Airlines carried 2.6 million domestic passengers in 
2015, up 17.4 percent from 2.0 million passengers in 2014. 


Table 2-1 Air Passengers by Market Segment, 1990, 1998, 2000, and 2011-2015 


Avg. 

Percent Annual 

Change Growth 

(2014-  (2011- 

1990 1998! 2000 2011 2012 2013 2014 2015 2015) 2015) 

Domestic 19,519,247 22,429,639 23,100,645 24,579,780 24,743,008 + 25,578,080 26,545,978 27,810,256 48% 3.1% 

International 3,358,944 3,985,954 4,513,192 4,215,071 «4,383,945 «4,546,018 4,992,225 5,534,176 —«10.9% 7.0% 
Europe/ 

aes N/A 2,467,585 2,948,542 —«-2,939,226 += 2,896,002 ~—«-2,901,529 3,194,109 -~—«3,473,579 8.7% 43% 

Berdal N/A 702,383 693,620 700,267 793,953 863,842 887,301 946,428 6.7% 78% 

Caribbean? 

Canada N/A 790,731 833,669 573,660 614,879 643,987 669,546 688,459 28% 47% 

Asia/Pacific N/A 25,255 37,4513 0 78,484 104,235 170,867 316,621 85.3% New 
Central/ 

South N/A 0 0 1,918 627 32,425 70,402 109,089 55.0% 174.6% 
America 
General 

os N/A 111,115 112,996 114,416 109,134 94,872 96,242 105,148 93% (2.1%) 

eel 22,878,191 26,526,708 27,726,833 28,909,267 29,236,087 30,218,970 31,634,445 33,449,580 5.7% 3.7% 


Source: Massport 

N/A Not available 

Notes: | Numbers in parentheses () indicate negative number. 
Reported International passengers include only international passengers using Logan Airport as an international gateway; a 
significant number of international O&D passengers also board domestic flights from Logan Airport to connect over other U.S. 
gateways to international destinations. 


1 1998 represents the historic peak in terms of aircraft operations for Logan Airport. 
2 Includes Puerto Rico and U.S. Virgin Islands. 
3 Between 1996 and 2001, Korean Air served Logan Airport with one-stop service via New York JFK and Washington Dulles; this 


service was discontinued in February 2001. 


17 Greater Boston Convention and Visitors Bureau. 2016. GBCVB, Massport Celebrates Record Number of International Visitors in 
2014. http://www.bostonusa.com/partner/press/press-releases/view/GBCVB-Massport-Celebrate-Record-Number-of- 
International-Visitors-in-2014-/113/. Accessed December 6, 2016. 

18 InterVISTAS. 2015. Economic Impact of Recent International Routes. 








Activity Levels 2-6 


Boston-Logan International Airport 2015 EDR 


Figure 2-2 shows the total annual passengers for the five major airlines at Logan Airport and highlights the rapid 
growth of JetBlue Airways at Logan Airport since 2004. The figure also shows a sixth airline, US Airways, which 
merged with American Airlines in 2013. Overall, the substantial low-cost carrier growth at the Airport over the 
past decade — particularly the entry of JetBlue Airways in 2004 and its subsequent decision to expand and make 
Logan Airport one of its focus cities — has exceeded recent consolidation and contraction among other carriers 
serving Logan Airport.1? Domestic passenger activity levels have recovered from the recent economic downturn 
in 2008/2009, when the total number of domestic air passengers fell to 21.8 million. In 2015, domestic passenger 
activity levels reached a new peak of 27.8 million. 


Figure 2-2. Annual Passengers at Logan Airport Served by Top Five Airlines, 2000-2015 
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Source: Massport 

Notes: — US Airways totals in this chart include America West Airlines beginning in 2006 (following 2005 merger), Delta Air Lines totals 
include Northwest Airlines beginning in 2009 (following 2008 merger), United Airlines totals include Continental Airlines beginning 
in 2011 (following 2010 merger), Southwest Airlines include AirTran Airways beginning 2012 (following 2011 merger), and American 
Airlines includes US Airways beginning in 2014 (following 2013 merger). Totals for American Airlines, Delta Air Lines, United 
Airlines, and US Airways include Delta Shuttle, US Airways Shuttle, and contract carriers doing business as Delta Connection, United 
Express, US Airways Express, American Eagle, or American Connection. 


Due to the region's strong economy, Logan Airport experienced substantial growth in international passenger 
activity levels in both 2014 and 2015. In 2014, international passenger traffic at Logan Airport increased by 

9.8 percent over 2013 to reach 5.0 million, exceeding the historical international passenger peak achieved in 
2000. International passenger growth accelerated in 2015, growing by 10.9 percent to reach a record 5.5 million. 
JetBlue Airways and Delta Air Lines have both expanded international services at Logan Airport in recent years, 
with JetBlue Airways continuing to grow its Caribbean network and Delta Air Lines introducing new non-stop 
service to Amsterdam, London Heathrow, and Paris De Gaulle. Logan Airport has also attracted a significant 


19 Recent airline industry consolidation includes the merger of Delta Air Lines and Northwest Airlines in October 2008, United 
Airlines and Continental Airlines in August 2010, Southwest Airlines and AirTran Airways in April 2011, and American Airlines 
and US Airways in December 2013. 


Activity Levels 2-7 


Boston-Logan International Airport 2015 EDR 


amount of foreign carrier service, including new service by Emirates, Hainan Airlines, and Turkish Airlines in 2014, 
as well as Aeromexico, Cathay Pacific, El Al, and WOW Air in 2015. 


Figure 2-3 shows the distribution of Logan Airport passengers by market segment. Europe/Middle East was the 
dominant international destination market, accounting for 62.8 percent of international traffic and 10.4 percent 
of total traffic at Logan Airport. Passenger traffic to Europe/Middle East was up 8.7 percent in 2015, driven by 
new services to the Middle East by Emirates and Turkish Airlines. The Bermuda/Caribbean regions and Canada 
accounted for 17.1 percent and 12.4 percent of international passengers respectively in 2015, with traffic to 
Bermuda/Caribbean seeing strong growth of 6.7 percent. Asia/Pacific and Central/South America passenger 
traffic accounted for 5.7 percent and 2.0 percent of international passengers respectively, following the 
introduction of new airline service to those regions in 2015. 


Figure 2-3 Distribution of Logan Airport Passengers by Market Segment, 2015 
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Note: General Aviation accounted for 0.3 percent of Logan Airport Passengers in 2015. 


Aircraft Operation Levels in 2015 


This section reports on aircraft operations levels for Logan Airport, including passenger aircraft operations, 
GA operations, all-cargo aircraft operations, and aircraft load factors. 


Logan Airport Aircraft Operations 


The total number of aircraft operations at Logan Airport increased 2.5 percent from 363,797 operations in 2014 
to 372,930 operations in 2015 (Table 2-2). Increases were seen in passenger, GA, and all-cargo operations in 
2015, driven by faster airline capacity growth and declining fuel prices. As shown in Figure 2-4, passenger 
operations account for 90.8 percent of total aircraft operations at Logan Airport, while GA and all-cargo 
operations account for 7.6 percent and 1.6 percent, respectively. Figure 2-5 depicts passengers and aircraft 
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operations since 1990 and shows how passenger levels have grown at Logan Airport while overall aircraft 


operations have decreased to levels well below the historical peak of approximately 507,000 operations in 1998. 


From 2000 to 2015, the annual number of passengers at Logan Airport increased by 20.6 percent, while the 


annual number of aircraft operations decreased by 23.6 percent. 















































Table 2-2 Logan Airport Aircraft Operations (1990, 1998, 2000, and 2011 — 2015) 
Avg. 
Percent Annual 
change Growth 
(2014- (2011- 
Category 1990 19987 2000 2011 2012 2013 2014 2015 2015) 2015) 
Total Aircraft 
: 424,568 507,449 487,996 368,987 354,869 361,339 363,797 372,930 2.5% 0.3% 
Operations 
Operations by Type and Aircraft Class 
Passenger Jet N/A 244,642 —s- 254,968 223,083 225,166 233,072 240,252 254,250 5.8% 3.3% 
ones etal N/A 12,172, «37,600 61,704 46753 47,875 44,079 38,229 (13.3%) (11.3%) 
Passenger Non-Jet N/A 207,880 ~—-: 147,913 49,700 49,599 48,307 47,339 46,225 (24%) (1.8%) 
Total Resserige? N/A 464,694 440,481 334,487 321,518 329,254 331,670 338,705 2.1% 0.3% 
Operations 
GA Jet Operations N/A 13,636 20,595 21,129 21,042 21,237 21,025 20,589 (2.1%) (0.6%) 
iene N/A 18,076 ~—:14,638 7,101 7,072 5,445 5,391 7577 40.6% 16% 
Operations 
eel ais 24,976 31,712 35,233 28,230 28,114 26,682 26,416 28,166 6.6% (0.1%) 
Operations 
Cargo Jet N/A 10,428 11,788 5,053 4,220 4,647 4,911 5,605 14.1% 2.6% 
Cargo Non-Jet N/A 630 494 1,217 1,017 756 800 454 (43.2%) (21.8%) 
Jo hoe N/A 11,058 ~— 12,282 6,270 5,237 5,403 5,711 6,059 6.1% (0.9%) 
Operations 
Source: Massport 
NA Not Available 
1 1998 represents the historic peak in terms of aircraft operations for Logan Airport. 
Notes: Jet includes the Embraer E-190, which is a regional jet configured with 88 to 100 seats, but is similar in size to some traditional 
narrow-body jets. 
Numbers in parentheses () indicate negative numbers. 
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Figure 2-4 Logan Airport 2015 Aircraft Operations by Type 
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Figure 2-5 Logan Airport Historical Air Passenger and Aircraft Operations, 1990-2015 
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Passenger Operations 


Logan Airport accommodated 338,705 passenger aircraft operations in 2015, a 2.1-percent increase from 2014. 
Passenger aircraft operations represented 90.8 percent of total aircraft operations at Logan Airport in 2015, while 
GA operations and all-cargo operations represented 7.6 percent and 1.6 percent respectively (Figure 2-4). 


The dominant carriers at Logan Airport, based on the number of aircraft operations in 2015, are shown in 
Figure 2-6. JetBlue Airways, the recently merged American Airlines/US Airways, Delta Air Lines, Cape Air, and 
United Airlines were the top carriers in 2015 based on the number of aircraft operations.”° In 2015, 

JetBlue Airways accounted for approximately 85,852 operations, American Airways/US Airways accounted for 
67,536 operations, and Delta Air Lines ranked third with 49,413 operations. Cape Air, United Airlines, and 
Southwest Airlines ranked fourth, fifth, and sixth, respectively, in 2015 with 35,994 operations, 29,343 operations, 
and 21,542 operations respectively. 


Figure 2-6 Dominant Passenger Carriers at Logan Airport by Aircraft Operations, 2015 
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Source: Massport 

Notes: Totals for American Airlines, Delta Air Lines, and United Airlines include all regional affiliates and contract carriers. 
American Airlines includes US Airways (2013 merger) and Southwest Airlines includes AirTran Airways (2011 merger) 
“Other” category includes all other carriers that have a smaller portion of aircraft operations at Logan Airport and that provide 
either year-round or seasonal service at Logan Airport. 


Passenger Regional Jet (RJ) operations (jet aircraft with fewer than 90 seats) and non-jet passenger operations 
decreased by 13.3 percent and 2.4 percent respectively in 2015, while jet passenger operations increased by 

5.8 percent.+ RJ operations have been declining steadily since 2006, as airlines eliminated unprofitable services 
to small and medium size markets and consolidated services after a period of airline mergers. The decreases in RJ 
operations also reflects the retirement of smaller, less fuel-efficient RJs with 30 to 50 seats. 


20 Aircraft operation numbers for airlines include regional partners and subsidiaries. 
21 In this report, the term regional jet refers to small jet aircraft with fewer than 90 seats. The Embraer-190, operated by JetBlue 
Airways and US Airways at Logan Airport, carries up to 100 and 99 passengers respectively, and is considered a jet. 
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The change in mix of passenger aircraft operations since 2000 is shown in Figure 2-7. RJs accounted for 
11 percent of total passenger operations in 2015, compared to 31 percent at the peak level in 2005. Similarly, 
non-jets have declined from a high of 34 percent in 2000 to 14 percent in 2015. 


Figure 2-7 Passenger Aircraft Operations at Logan Airport by Aircraft Type, 2000-2015 
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Source: Massport 
Notes: Jet includes the Embraer E-190, which is a regional jet configured with 88 to 100 seats, but is similar in size to some traditional 
narrow-body jets. 


Passengers per Aircraft and Load Factors 


The average number of passengers per aircraft operation increased in 2015, continuing the trend seen over the 
past decade. An increase in the average number of passengers per aircraft operation indicates an increase in the 
average aircraft seating capacity and/or an increase in the percentage of aircraft seats occupied by passengers 
(i.e., load factor). In 2015, Logan Airport operations accommodated an average of 89.7 passengers per flight 
compared to 87.0 in 2014 (Table 2-3). The average number of passengers per flight has risen by 14.5 percent 
since 2011, when the average number of passengers per flight was 78.3. The trend of more passengers on fewer 
flights is more efficient; this reflects a shift away from smaller, less fuel-efficient aircraft and rising load factors as 
airlines carefully monitored and restricted capacity growth. In 2015, Logan Airport's average domestic load factor 
increased to 82.8 percent from 82.1 percent in 2014. The national average domestic load factor has also been 
increasing, rising from 81.7 percent in 2014 to 82.6 percent in 2015.74 Changes in passengers per operation and 
load factor at Logan Airport are shown in Figure 2-8. 


22 U.S. DOT, T100 Database; includes scheduled passenger service only 
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Table 2-3 Air Passengers and Aircraft Operations, 2011-2015 




















Net 

Percent Percent Change Net 

Change Change Average from Logan Airport Change from 

from from Number of Previous Average Previous 

Air Previous Aircraft Previous Passengers Year (No. Domestic Year (Pct. 

Year Passengers Year Operations Year per Operation Pass/Op.) Load Factor Points) 
2011 28,909,267 5.4% 368,987 46% 78.3 0.6 77.5% 0.7 
2012 29,235,643 1.1% 354,869 (3.8%) 82.4 4.0 80.0% 25 
2013 30,218,631 3.4% 361,339 18% 83.6 1.2 79.9% (0.1%) 
2014 31,634,445 47% 363,797 0.7% 87.0 3.3 82.1% 21 
2015 33,449,580 5.7% 372,930 2.5% 89.7 27 82.8% 0.7 





Sources: Massport; U.S. Department of Transportation (DOT), T100 Database 
Notes: | Numbers in parentheses () indicate negative numbers. 
Includes scheduled passenger service only. 
Refer to Appendix E, Activity Levels for additional passenger and operations data dating back to 1980. 


Figure 2-8 Passengers per Aircraft Operation and Aircraft Load Factor, 2000-2015 
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Source: Massport; U.S. Department of Transportation (DOT), T100 Database 
Note: Includes scheduled passenger service only. 


General Aviation Operations 


GA is defined as all aviation activity other than commercial airline and military operations. It encompasses a 
variety of aviation activities at Logan Airport, including: corporate/business aviation, private business jet charters, 
law-enforcement, and emergency medical/air ambulance services. GA operations are conducted by a diverse 
group of private and business aviation aircraft ranging from single-engine piston driven aircraft to 
high-performance, long-range jets. GA activity at Logan Airport declined following the 2008/2009 economic 
recession, but recovered in 2011. A sharp drop in oil prices and fuel expense in 2015 contributed to an increase 
in GA activity at Logan Airport in 2015. GA operations at Logan Airport totaled 28,166 operations in 2015, up 
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6.6 percent from the 26,416 operations in 2014, however, GA operation levels in 2015 remain well below the 
35,233 GA operations that Logan Airport handled in 2000. 


In 2015, GA operations accounted for 7.6 percent (28,166 operations) of aircraft activity at Logan Airport 

(Figure 2-4). In comparison, Hanscom Field accommodated approximately 127,700 GA operations in 2015, with 
GA representing 99.6 percent of Hanscom Field's aircraft activity. Hanscom Field remains the primary GA airport 
for the Greater Boston region, accommodating close to five times the number of GA operations at Logan Airport. 
Figure 2-9 depicts changes in Logan Airport aircraft operations by category since 2000. 


Figure 2-9 Aircraft Operations at Logan Airport by Aircraft Class, 2000-2015 
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Source: Massport 
Notes: Jet, regional jet, and non-jet operations are associated with commercial passenger and all-cargo airlines. 
General Aviation operations also include jet and non-jet aircraft, but are associated with private charter and corporate use. 


All-Cargo Operations 


Operations by cargo-dedicated aircraft represent less than 2 percent of aircraft activity at Logan Airport. In 2015, 
all-cargo operations at Logan Airport totaled 6,059 operations, an increase of 6.1 percent compared to the prior 
year. All-cargo carriers at Logan Airport include FedEx, UPS, DHL, and a few other smaller carriers. 


Airline Passenger Service in 2015 


Airlines can adjust service at an airport or on a specific route in two ways: changing the number of flights 
operated or changing the size of the aircraft. Changes in flight frequency and changes in aircraft size both affect 
the number of seats available to passengers (seat capacity). Airline services are therefore typically discussed in 
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terms of seat capacity as well as the number of flight departures.”? This section examines changes in airline 
departures and seat capacity at Logan Airport in 2015 and provides an overview of new and discontinued routes. 


Service Developments at Logan Airport 


In 2015, 36 airlines provided scheduled passenger service from Logan Airport to 123 non-stop destinations.** The 
major changes in Logan Airport's scheduled passenger services in 2015 are described below. The average 
non-stop stage length (the average length of non-stop flights) of scheduled domestic flights from Logan Airport 
increased from 807 miles in 2014 to 812 miles in 2015. The average non-stop stage length of scheduled 
international flights increased from 1,939 miles in 2014 to 2,111 miles in 2015. 


Changes in Domestic Passenger Service 


As shown in Table 2-4, the total number of scheduled domestic flights at Logan Airport in 2015 increased by 
1.5 percent compared to 2014. Overall, scheduled jet operations by legacy carriers and low-cost carriers 
increased by 5.0 percent in 2015, while regional/commuter flights were down by 8.4 percent. 


Legacy carrier jet operations increased from 109,470 operations in 2014 to 114,987 operations in 2015. This 
marked the second consecutive year of growth in legacy carrier jet operations at Logan Airport, following 
continued reductions since 2008 related to capacity cuts (due to the challenging operating environment) and 
airline consolidation. Growth in legacy carrier jet operations was driven by Delta Air Lines, who has expanded jet 
operations significantly at Logan Airport over the past two years. In 2015, Delta Air Lines increased domestic jet 
operations by 30.0 percent to 30,705 operations, compared to 23,614 operations in 2014. Along with the 
increases in jet operations, Delta Air Lines also implemented large cuts in regional jet operations, however. 
Overall, Delta Air Lines saw a 5.2-percent increase in domestic jet and non-jet operations combined in 2015, 
making it the second fastest growing carrier at Logan Airport after JetBlue Airways in terms of domestic 
operations. 


Total domestic low-cost carrier operations grew by 5.0 percent in 2015, increasing from 105,384 operations in 2014 to 
110,642 operations in 2015. Low-cost carriers accounted for 37.3 percent of Logan Airport's total scheduled domestic 
operations in 2015. JetBlue Airways, the dominant low-cost carrier at Logan Airport, continued to expand, increasing 
its domestic operations by 4.1 percent from 76,247 operations in 2014 to 79,364 operations in 2015. Ultra-low cost 
carrier Spirit Airlines also expanded operations at Logan Airport in 2015, increasing domestic operations by 

66.2 percent from 2,945 operations to 4,896 operations. 


Regional commuter flights were down by 8.4 percent in 2015 due to reductions by PenAir and Delta Air Lines, 
United Airlines, and US Airways’ regional affiliates. 


23 A departure is an aircraft take-off at an airport. While aircraft operations include both departures and arrivals, airline services 
are typically described in terms of departures, as the number of scheduled departures generally equals the number of 
scheduled arrivals. Changes in departures translate to changes in overall operations. 

24 Based on OAG Schedules. There are a total of 36 airlines, counting American/US Airways as one airline following their 2013 
merger. 
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Table 2-4 Domestic Air Passenger Operations by Airline Category, 2011-2015 


Percent Avg. Annual 
change 2014- Growth 
Category 2011 2012 2013 2014 2015 2015 (2011-2015) 
chested set 207369 © 203376 = 211,176 «= 214,854 225,629 5.0% 21% 
Carriers 
Legacy Carriers? 111,761 108,374 107,162 109,470 114,987 5.0% 0.7% 
Low-Cost 
hie 95,608 95,002 104,014 105,384 110,642 5.0% 3.7% 
Carriers 
Regional 
sala 89,586 79,790 79,922 76,682 70,274 (8.4%) (5.9%) 
Commuter 
tory perce 296,955 283,166 291,098 += 291,536 295,903 1.5% (0.1%) 
Domestic 
Source: Massport. 
Notes: | Numbers in parentheses () indicate negative numbers. 
1 Includes legacy carrier large jet operations only; regional jet and non-jet operations operated by regional affiliates or subsidiaries of 
legacy carriers are included in the “Regional/Commuter” category. 
2 Low-cost carriers that provided domestic service at Logan Airport in 2015 included JetBlue Airways, Southwest Airlines, Spirit 


Airlines, Virgin America, and Sun Country Airlines. 


Highlights of key domestic airline service changes at Logan Airport in 2015 include: 


JetBlue Airways continued to grow operations from Logan Airport, progressing steadily. In 2015, JetBlue 
Airways operated up to 126 daily departures from Logan Airport. New domestic destinations introduced 
in 2015 included Cleveland, Sacramento, and Martha's Vineyard. JetBlue Airways also added frequencies 
in markets including Richmond, Detroit, Fort Myers, and West Palm Beach. 


Delta Air Lines added significant domestic seat capacity at Logan Airport in 2015, increasing frequencies 
in a number of strong markets while also continuing to trim less successful routes. Delta Air Lines’ 
capacity on the Boston-New York LGA Delta Shuttle route increased by almost 30 percent in 2015, due to 
a switch from 76-seat Embraer E175 regional jet aircraft to 110-seat 717 mainline jet aircraft starting 
November 2014. Delta Air Lines added frequencies in the Atlanta, Minneapolis, Los Angeles, New York 
(JFK), and Detroit markets as well. Delta Air Lines also introduced new non-stop service from Logan 
Airport to Milwaukee in 2015. 


American Airlines reduced domestic operations at Logan Airport in 2015, as part of the ongoing 
operations integration process with US Airways following the American Airlines/US Airways merger in 
December 2013. Non-stop service to Richmond discontinued in late 2014. In 2015, American Airlines also 
reduced frequencies from Logan Airport to Chicago O'Hare, Dallas/Fort Worth, and Philadelphia. Overall, 
American Airlines reduced domestic seat capacity at Logan Airport by approximately 4 percent in 2015. 


Spirit Airlines significantly expanded its network at Logan Airport in 2015, launching several new routes. 
New non-stop services included year-round service to Atlanta and Las Vegas, as well as seasonal service 
to Cleveland and Detroit. Spirit Airlines currently operates 11 routes from Logan Airport, making Boston 
a new focus city for the carrier. 
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= Southwest introduced new non-stop services from Logan Airport to Columbus (twice daily), Indianapolis 
(twice daily), Dallas Love Field (once daily), and Austin (once daily) in 2015. 


= In 2015, private charter airline Tradewind Aviation began operating 20 weekly scheduled shuttle services 
from Logan Airport to Westchester County on eight-seat turboprop aircraft. 


A complete listing of all changes in scheduled departures by domestic destination is in Appendix E, Activity 
Levels. Logan Airport's scheduled domestic large jet and domestic regional services in 2015 are illustrated in 
Figure 2-10 and Figure 2-11. 


Figure 2-10 Domestic Non-stop Large Jet Markets Served from Logan Airport, July 2015 
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Figure 2-11 Domestic Non-stop Regional Jet and Non-Jet Markets Served from Logan Airport, July 2015 
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Harrisburg. 


Changes in International Passenger Service 


Total scheduled international passenger operations at Logan Airport increased by 5.8 percent in 2015. There 
were approximately 42,099 annual international passenger operations at Logan Airport in 2015, up from 

39,785 operations in 2014, as summarized in Table 2-5 (for details on the changes in operations by carrier, see 
Appendix E, Activity Levels). Canada represents Logan Airport's largest international destination region in terms 
of aircraft operations, accounting for approximately 38 percent of total scheduled international passenger 
operations in 2015. This is primarily due to the high frequency service offered by Air Canada and Porter Airlines 
using smaller regional jet and turboprop aircraft in a number of Canadian markets. In 2015, passenger operations 
to Canada remained largely flat. Passenger operations to Europe, Logan Airport's second largest international 
market in terms of operations and largest international market in terms of passengers, increased by 4.7 percent 
in 2015. Operations to the Bermuda/Caribbean market increased by 2.1 percent. Passenger operations to the 
Middle East, Asia, and Central America increased in 2015 due to new non-stop services introduced by foreign 
carriers. 
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Table 2-5 International Passenger Operations by Market Segment, 2011-2015 


Percent change Avg. Annual Growth 


Category 2011 2012 2013 2014 2015 2014-2015 (2011-2015) 
Canada 16,290 16,787 16,125 15,748 15,801 0.3% (0.8%) 
Europe 14,782 13,890 13,530 13,816 14,459 4.7% (0.6%) 
Bermuda/Caribbean? 6,054 6,752 7,031 7,428 7,584 2.1% 5.8% 
Middle East 0 0 0 1,052 1,792 70.3% N/A 
Asia 0 474 646 1,011 1,751 73.2% N/A 
eoniralisou 0 0 347 730 991 35.8% N/A 
America 
ioe 37,126 37,903 37,679 39,785 42,378 6.5% 3.4% 
International 

Source: Massport 

N/A Not Available 

Notes: | Numbers in parentheses () indicate negative numbers. 

1 Includes Puerto Rico and U.S. Virgin Islands. 


Changes in international service at Logan Airport in 2015 included a continued growth of foreign carrier service. 
Logan Airport has seen a rapid increase in international service in recent years, with a number of new foreign 
carriers entering the market. In 2014, three new foreign carriers started service at Logan Airport: Emirates, Turkish 
Airways, and Hainan Airlines. In 2015, Logan Airport saw the launch of service by five new foreign carriers, as well 
as additional service to China by Hainan Airlines. New and expanded international passenger service at Logan 
Airport in 2015 included the following: 


Icelandic low-cost carrier WOW Air launched service at Logan Airport in March 2015, providing five to six 
weekly non-stop services to Reykjavik. 


Cathay Pacific Airways launched service at Logan Airport in May 2015, providing four weekly non-stop 
services to Hong Kong. This represents Logan Airport's third non-stop service to Asia, after Japan Airlines 
introduced Tokyo Narita service in 2012 and Hainan Airlines introduced Beijing service in 2014. 


In May 2015, Hainan Airlines started three weekly non-stop services to Shanghai Pu Dong, its second 
non-stop service from Logan Airport. Shanghai represents Logan Airport's fourth non-stop destination in 
Asia, in addition to Tokyo, Beijing, and Hong Kong. 


Aeromexico also launched service at Logan Airport in June 2015, providing five to six weekly non-stop 
services to Mexico City. 


EI Al Israel Airlines launched service at Logan Airport in July 2015, providing twice weekly non-stop 
service to Tel Aviv. 


In addition, European low-cost carrier Norwegian Air Shuttle launched twice weekly seasonal service to 
two Caribbean destinations, Pointe-a-Pitre (Guadeloupe) and Fort de France (Martinique), in 
December 2015. 


In 2015, JetBlue Airways continued to expand its service offerings to the Caribbean, adding new 
non-stop seasonal service to Barbados and Port Au Prince (Haiti). 
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= Delta Air Lines extended its seasonal daily non-stop service between Logan Airport and Paris Charles de 
Gaulle to a year-round operation, beginning in October 2015. The service is operated by Delta Air Lines 
in conjunction with joint venture partner Air France.?° 


= The only notable international service cutback in 2015 was the discontinuation of TACV Cabo Verde 
Airlines service to Praia (Cape Verde). TACV has operated year-round once to twice weekly non-stop 
services between Logan Airport and Praia since 2005, but adjusted the service to fly out of T. F. Green 
Airport (Providence, RI) instead of Logan Airport starting in 2015. 


Logan Airport's scheduled international air service markets are shown in Figure 2-12. 


Figure 2-12 International Non-stop Markets Served from Logan Airport, July 2015 
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25 Air France already operates daily non-stop service from Logan Airport to Paris Charles de Gaulle, with twice daily service during 
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Cargo Activity Levels in 2015 


In 2015, Logan Airport ranked 20th among USS. airports in total cargo volume.”° Air cargo is carried either in the 
belly compartments of passenger aircraft or by dedicated all-cargo carriers such as FedEx, UPS, and DHL in 
all-cargo aircraft. The express/small package segment continues to dominate Logan Airport cargo activity, 
accounting for 58.4 percent of the total non-mail cargo volume in 2015. Table 2-6 shows all-cargo aircraft 
operations and cargo volumes at Logan Airport for 1990, 2000, and 2011 to 2015. 


In 2015, the number of all-cargo aircraft operations at Logan Airport increased by 6.1 percent while total cargo 
volume, including mail, was largely flat (Table 2-6). Compared to 2000, all-cargo operations at Logan Airport 
have declined by approximately 51 percent, while total cargo volume has declined by approximately 42 percent. 
A number of factors are responsible for the decline in cargo shipments (including freight, express and 
non-express mail and packages) at Logan Airport, as well as nationally. Cargo carriers, particularly the integrators 
that provide door-to-door delivery services, have significantly increased their use of trucks to move cargo in 
shorter haul markets because it is more cost-effective than air transport. In addition, the widespread acceptance 
and use of the internet and e-mail has greatly reduced mail volumes overall. 


Table 2-6 Cargo and Mail Operations and Volume (1990, 2000, and 2011-2015) 


Avg. 
Percent Annual 
change Growth 
(2014- (2011- 
1990 2000 2011 2012 2013 2014 2015 2015) 2015) 
All-Cargo 
Aircraft n/a 12,282 6,270 5,237 5,403 5,711 6,059 6.1% (0.9%) 
Operations 


Volume (Ibs.) 


ae ce n/a 484,490,143 ~—«-332,896,322 «327,234,464 «334,315,119 356,743,626 «336,013,472 ——(5.8%) 
Freight n/a: 367,857,011 204,055,228 204,596,956 «203,877,671 «228,716,329 —«-239, 768,129 4.8% 
Mail 119818113 194,902,513 24566806 —«- 21,546,316 «19,407,316 —«-22,087,150 «30,556,356 —-38.3% 
Total 753,253,075 1,047,259,667 561,518,356 553,377,736 557,600,528 607,547,105 606,337,957 (0.2%) 
Source: Massport. 
Note: Numbers in parentheses () indicate negative numbers. 


FedEx carried 38.2 percent of the total cargo volume through Logan Airport in 2015 and was the 13" largest air 
carrier at the Airport in terms of total flights. UPS was the next largest cargo operator and accounted for 

12.4 percent of Logan Airport's cargo volume in 2015. Passenger airlines carried 43.2 percent, or 262 million 
pounds, of Logan Airport's cargo as belly cargo in 2015, compared to 345 million pounds that were shipped on 
all-cargo carriers. These numbers are presented in Figure 2-13. 


26 U.S. DOT, T100 Database, YE 3Q 2015. Total cargo volume includes mail. 
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Figure 2-13 Cargo Carriers — Share of Logan Airport Cargo Volume, 2015 


Other 
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Note: Passenger airlines carry cargo as belly cargo (in the belly of planes); other includes Atlas Air, Air Transport International, and ABX 
Air (who all fly for DHL). 
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Airport Planning 


Introduction 


This chapter describes the status of projects underway or completed at Logan Airport by the end of 2015 and 
provides updates for projects in progress through the filing date of this report. Specific topics include terminal 
area projects, service area projects, buffer/open space projects, Airport parking projects, airside area projects, 
high occupancy vehicle (HOV) improvements, and Airport-wide projects. 


Logan Airport facilities have been accommodating recent increases in activity and operations on the airside, 
but the terminal, roadways, and parking facilities are strained by the increase in passengers. Following a 
two-year strategic planning effort, Massport has identified priority planning projects and initiatives to 
accommodate the increased demand in international travel, enhance ground access to and from the Airport, as 
well as improve on-Airport roadways and parking. 


As discussed in Chapter 1, Introduction/Executive Summary of this 2015 Environmental Data Report (EDR), any 
proposed project that triggers a threshold under the Massachusetts Environmental Policy Act (MEPA) or the 
National Environmental Policy Act (NEPA) will undergo the appropriate project-specific state and/or federal 
environmental review. 


2015 Planning Highlights and Key Findings 


Recent progress on planning initiatives and individual projects at Logan Airport during 2015 are described 
below. 


Terminal and Airside Projects 


Terminal E Renovation and Enhancements Project. To accommodate regular service by wider and 
longer Group VI aircraft at Terminal E, this project includes interior and exterior improvements. The 
project does not include any new gates, but is reconfiguring three existing gates to accommodate 
Group VI aircraft (including the Airbus A380 and Boeing 747-8 primarily used by international air 
carriers). An addition to the west side of Terminal E will allow passenger holdrooms to be reconfigured 
to accommodate the larger passenger loads associated with larger aircraft. The project also includes 
modifications to the airfield to meet required Federal Aviation Administration (FAA) safety and design 
standards to accommodate the larger aircraft. An Environmental Assessment (EA) was filed, and FAA 
issued a Finding of No Significant Impact (FONSI) on July 29, 2015. Construction is underway with a 
planned 2017 completion. 
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Terminal E Modernization Project. To accommodate existing and long-range forecasted demand for 
international service in an efficient, environmentally sound manner that also improves customer 
service, Massport is planning to modernize the existing international Terminal E. Modernizing 

Terminal E will add the three gates approved in 1996 as part of the International Gateway West 
Concourse project (EEA # 9791), but never constructed, and an additional four gates. The facility is 
planned to be constructed in two phases — Phase 1 will add four gates and Phase 2 will add three 
gates. The building will be aligned to function as a noise barrier. New passenger handling and 
passenger holdrooms are being planned, as well as possible additional Federal Inspection Services (FIS) 
and Customs and Border Protection facilities to supplement the existing FIS areas in Terminal E. 
Previously, a satellite FIS facility was planned and permitted in 2001 for Terminal B, but never 
constructed (EEA # 9791). As part of Phase 2, the Terminal E Modernization Project will construct a 
weather-protected direct connection between Terminal E and the Massachusetts Bay Transportation 
Authority (MBTA) Blue Line Airport Station, which will improve the passenger experience and 
convenience. As part of this project, the existing on-Airport gas station will be relocated to the 
Southwest Service Area. Massport filed an Environmental Notification Form (ENF) in October 2015 and 
a joint federal Draft Environmental Assessment/state Draft Environmental Impact Report (Draft EA/EIR) 
in July 2016. On September 16, 2016, the Secretary of the Executive Office of Energy and Environmental 
Affairs (EEA) issued a Certificate on the Draft EIR finding that the project adequately and properly 
complies with MEPA. (For convenience, Massport has provided the Secretary’s Certificates on the ENF 
and Draft EA/EIR, with responses to those comments, in Appendix A, MEPA Certificates and Responses 
to Comments, of this 2015 EDR.) Massport filed the Final EA/EIR on September 30, 2016. On 

November 10, 2016, the FAA issued a FONSI and on November 14, 2016, FAA issued a Record of 
Decision (ROD) on the project, stating that Massport can now update the Airport Layout Plan (ALP) 
with the proposed Terminal E Modernization Project. The project, including the MBTA connection, is in 
the conceptual design phase and initial construction will likely begin in 2018. Future EDRs and 
Environmental Status and Planning Reports (ESPRs) will provide updates as final design and 
construction proceed. 


Terminal C to E Connector. The Terminal C to E Connector provides a new post-security connection 
between Terminals C and E on the Departures Level. Approximately 18,900 square feet of interior 
renovations were made to the existing building, with limited (approximately 3,500 square feet) new 
exterior construction. The connector provides passengers with a new access point to Terminal E. The 
connector provides improved passenger circulation within the post-security concourse(s), additional 
holdroom space at Terminal E, reconfigured office space, concessions and concessions support, and a 
new consolidated location for escalators and stairs. The project was completed in May 2016. 


Terminal B Airline Optimization Project. Similar to the recent renovations and improvements at 
Terminal B, Pier A, Massport is upgrading its facilities on the Pier B side to meet airlines’ needs 
(primarily reflecting the merger of American Airlines and US Airways) and to provide facilities that 
improve the passenger traveling experience. Planned improvements include an enlarged ticketing hall, 
improved outbound bag area, expanded bag claim hall, expanded concession areas, and expanded 
holdroom capacity at the gate. The project will consolidate American Airlines operations to one pier of 
the terminal (now operating on two different sides of the terminal); all Terminal B Pier B gates will be 
connected post security. The project will also consolidate checkpoint operations for better passenger 
throughput and improved passenger experience. 


Hangar Projects. Architectural design commenced in December 2010 for two hangar upgrades in the 
North Cargo Area (NCA). The renovated JetBlue Airways hangar opened in 2012. The new American 
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Airlines hangar, formerly occupied by Northwest Airlines, was refurbished in 2013. Demolition of the 
former American Airlines hangar (Hangar 16) commenced in 2014 and was completed in August 2015. 


Ground Access and Parking Projects 


A series of recent ground access improvement projects have been designed to yield substantial environmental 
benefits, particularly in the areas of ground access efficiencies and associated air quality emissions reductions 
on-Airport and in East Boston, as documented below. 


The Rental Car Center (RCC) Southwest Service Area (SWSA) Redevelopment Program 
(EEA 14137). The RCC is fully operational and the full benefits of the project began to be realized in 
2014. Consolidation of rental car operations and associated shuttle bus service into a single 
coordinated shuttle bus fleet operation resulted in customer service improvements, reduced on-Airport 
vehicle miles traveled (VMT) with associated emission reductions, and stormwater system 
enhancements. In 2010, construction began on the new RCC, and rental car and bus operations began 
in the centralized facility in September 2013. The remaining quick-turnaround areas, permanent taxi 
pool, bus, limousine pools, and the SWSA edge buffers were completed in 2014. In keeping with 
Massport’s commitment to sustainability, the Authority is proud that the RCC was awarded 
Logan Airport's first Gold Certification in Leadership in Energy and Environmental Design (LEED®) in 
2015. The status of mitigation efforts for the RCC is provided in Chapter 9, Project Mitigation Tracking. 


= Logan Airport's new bus fleet, comprising 21 compressed natural gas (CNG) buses and 32 clean 
diesel/electric buses, has fully replaced the entire fleet of diesel rental car shuttle buses now that the 
RCC is fully operational. Three additional new CNG buses were put into service in the summer of 2015, 
increasing the total from 18 to 21 buses. The new bus fleet has improved operational efficiency and 
reduced shuttle frequency from 100 to 30 buses per hour. 


The LEED-Silver Green Bus Depot serves as Logan Airport's on-Airport maintenance facility for 
Massport’s new clean-fuel bus fleet. By shifting the bus maintenance operations out of the community, 
Massport is reducing bus traffic in East Boston and Chelsea. 


The Martin A. Coughlin Bypass reduces commercial traffic through East Boston by providing a direct 
link, along a former rail corridor, from Logan Airport’s North Service Area (NSA) to Chelsea for 
Airport-related vehicle trips. 


= The Economy Parking Garage simplified 
and reduced on-Airport circulation by 
consolidating multiple overflow parking lots 
throughout the Airport into a single location 
served by a single shuttle route. Overall 
traffic circulating throughout the Airport has 
decreased, resulting in significant operational 
and environmental benefits. 


= West Garage Parking Consolidation Project. 
Massport consolidated 2,050 temporary 
parking spaces as an addition to the West 
Garage and at the existing surface lot between 
the Logan Office Center and the Harborside 
Hyatt. The West Garage addition is located on 





West Garage addition. 
Source: Massport 
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the site of the existing Hilton Hotel parking lot. Construction of these spaces constituted all the remaining 
spaces permitted under the Logan Airport Parking Freeze.’ The project commenced in the spring of 2015 
and was completed in late 2015. 


= Logan Airport Parking Project. As one element of its comprehensive ground transportation strategy, 
Massport proposes to build up to 5,000 new on-Airport commercial parking spaces at Logan Airport. 
The goal of the Logan Airport Parking Project is to reduce the number of air passengers choosing more 
environmentally harmful drop-off/pick-up modes, which generate up to four vehicle trips instead of 
two (see below for a detailed description). The construction of additional commercial parking spaces at 
Logan Airport is predicated on a regulatory change,’ by the Massachusetts Department of 
Environmental Protection (MassDEP), whereby MassDEP would amend the existing Logan Airport 
Parking Freeze to allow for some additional commercial parking spaces at Logan Airport. MassDEP has 
conducted a stakeholder process, which will be followed by initiating the process to amend the Parking 
Freeze regulation. Massport expects to initiate a parallel process with EEA by filing an ENF for new 
parking facilities sometime in early 2017. 


Park and Open Space Projects 


Massport has committed up to $15 million for the planning, construction, and maintenance of four 
Airport-edge buffer areas and two parks along Logan Airport's perimeter. These buffers have now been 
completed and include the Bayswater Buffer, Navy Fuel Pier Buffer, SWSA Buffer Phase 1, and the SWSA Buffer 
Phase 2. These areas are located on Massport-owned property along Logan Airport's perimeter boundary and 
are intended to provide attractive landscape buffers between Airport operations and adjacent East Boston 
neighborhoods. The buffer design occurs in consultation with Logan Airport's neighbors and other interested 
parties in an open community planning process. Today, East Boston enjoys 3.3 miles and more than 33 acres of 
green space developed or managed by Massport in 
partnership with, and in response to, the East Boston 
community. 


= Bremen Street Dog Park. In 
September 2015, Massport officially opened 
the Bremen Street Dog Park. This recreational 
area allows for all types and sizes of dogs to 
utilize the 22,655-square-foot space located 
on the corner of Bremen and Porter Streets in 
East Boston. 


= The Narrow Gauge Connector. The spring 
2016 completion of the 1/3-mile long Narrow 
Gauge Connector project represents the final 
portion of the East Boston Greenway, which 
joins the East Boston Greenway Connector, that Massport completed in 2014, with the Massachusetts 
Department of Conservation and Recreation's Constitution Beach. This project makes it possible for 
pedestrians and bicyclists to travel from Boston Harbor, through Bremen Street Park and the new East 
Boston Library, to Wood Island Marsh, and finally to Constitution Beach with only two roadway 





A dog plays at the recently completed Bremen Street Dog Park. 
Source: Massport 





1 310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120. 
2 310 Code of Massachusetts Regulations 7.30. 
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crossings. There are pedestrian and bike counters along the Greenway Connector. In 2015, there were 
11,545 East Boston Greenway users that were recorded by the counters. 


Planning Initiatives 


Strategic Planning. In 2013, Massport began a strategic planning effort to position the Authority's 
aviation, maritime, and real estate lines of business, and its administrative support structures and 
workforce to meet the region’s 21° century transportation and economic development challenges. The 
strategic planning initiative’s primary goal was to formulate a vision for Massport as a transportation 
and economic development engine for the Commonwealth of Massachusetts in the 21*t century. 


Resiliency Planning. At the end of 2013, Massport initiated the Disaster and Infrastructure Resiliency 

mS Planning (DIRP) Study for Logan Airport, the Port of Boston, and Massport's waterfront assets in South 
and East Boston. The DIRP Study includes a hazard analysis, modeling sea-level rise and storm surge, 
and projections of temperature, precipitation, and anticipated increases in extreme weather events. The 
DIRP Study will make recommendations regarding short-term adaptation strategies to make 
Massport’s facilities more resilient to the likely effects of climate change. Massport published Flood 
Proofing Design Guidelines in November 2014, with a revision in April 2015. 


Runway Incursion Mitigation and Comprehensive Airfield Geometry Analysis. As FAA began to 
close out their comprehensive nationwide runway safety area improvements program in 2015, their 
safety focus shifted to analysis of the airfield geometry. The new comprehensive multi-year Runway 
Incursion Mitigation (RIM) program will identify, prioritize, and develop strategies to help airports 
across the U.S. enhance airfield safety. In January 2016, Massport issued a Request for Proposals to 
study airfield geometry issues at Logan Airport. Future EDRs and ESPRs will provide updates on this 
initiative and those efforts are likely to require permitting under state or federal regulations. 


Logan Airport Sustainability Management Plan (SMP). In 2013, Massport was awarded a grant by 
| the FAA to prepare an SMP for Logan Airport. The Logan Airport SMP planning effort began in 

May 2013, and was completed in April 2015. The Logan Airport SMP takes a broad view of 

sustainability including economic vitality, operational efficiency, natural resource conservation, and 

social responsibility considerations, and is intended to promote and integrate sustainability 

Airport-wide, and to coordinate on-going sustainability efforts across the Authority. A copy of the SMP 

Highlights Report can be found at https://www.massport.com/environment/sustainability- 


management-plan. 





« Logan Airport Annual Sustainability Report. The Logan Airport Annual Sustainability Report 
provides a progress summary of sustainability efforts at Logan Airport based on Massport's 
sustainability goals and targets established in the 2015 SMP. The first Annual Sustainability Report 
was published in April 2016. A copy of the Annual Sustainability Report can be found at 


https://www.massport.com/environment/sustainability-management-plan. 


Table 3-1 provides a summary of the status of each planning concept, as of December 31, 2015. Descriptions 
are provided in subsequent sections of this chapter. 
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Table 3-1 Logan Airport Short- and Long-Term Planning Initiatives 
Completion Completion 
Status asof Short- _Long- Status asof Short- _Long- 
Dec. 31, Term Term Dec. 31, Term Term 
2015 2018 2030 2015 2018 2030 
Terminal Area Projects/ Planning Buffer Projects/ Open Space 
Concepts (continued) 
Bayswater Embankment 
Terminal E Renovations and U > Bremen Street Park 
Enhancements 
Terminal E Modernization R > Bremen Street Dog Park Cc 
Terminal B Renovations C Greenway Connector 
Terminal B Airline Optimization Project E > Narrow Gauge Connector > 
Terminal C to E Connector U > Airport Parking Projects/ 
Planning Concepts 
Terminal A to B Connector U > West Garage Parking Cc 
Consolidation 
Terminal B to C Connector E > Logan Airport Parking Project E + 
Terminal C Roadway Enhancements E > Airside Area Projects/ Planning Concepts 
Service Area Projects/ Planning Runways 22R and 33L Runway Cc 
Concepts Safety Area Improvements 
SWSA Program (Rental Car Center) G Runway 33L Light Pier Cc 
Replacement 
Relocated CNG Station in the NCA E > Runway 4R Light Pier E > 
Replacement 
Replacement Cargo Facilities inthe NCA = _E > Governors Island Aircraft Parking H > 
Replacement Hangar E > Runway 15L-33R RSA Project C 
Central Commissary E > Runway Incursion Mitigation E > 
(RIM) Study 
New/Replacement GSE Consolidated E > Airside Improvements Planning Cc 
Facility in the NCA Project 
Joint Operations Center JOC) E > Taxiway N Realignment/other E > 
taxiway improvements 
Buffer Projects/ Open Space Airport-Wide Projects/ 
Planning Concepts 
SWSA Buffer (Phases 1 and 2) G Massport Strategic Plan C 
Neptune Road Airport Edge Buffer Resiliency Planning 
Navy Fuel Pier C Logan Sustainability Management C 
Plan 
Saratoga Street Sidewalk Lighting C 


Enhancements 





Anticipated completion dates and status as of December 31, 2015 as denoted by >. Short-term projects are anticipated to be completed by 2018 


and long-term projects are anticipated to be completed by 2030. Details of each project or planning concept are provided in the sections that 


Notes: 
follow. 
C - Completed prior to or during 2015. 
D — Project in design, or awaiting funding 
E = 
H — Project or planning concept on hold 


Airport Planning 


Planning concepts undergoing evaluation and/or feasibility analysis 


AC 


— Project cancelled 
— Project under construction 


— Project undergoing MEPA, NEPA/FAA, 


or other review 


CNG - Compressed Natural Gas 
NCA — North Cargo Area 


GSE - Ground Support Equipment 


NSA — North Service Area 
SWSA - Southwest Service Area 
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Terminal Area Projects/Planning Concepts 


The terminal area accommodates most of the passenger functions at Logan Airport, including the passenger 
terminals, terminal area roadways, central parking facilities, and the Hilton Hotel. Table 3-2 presents 
information on the status of each ongoing terminal area project. In addition, both Massport and its tenants are 
proposing projects or exploring planning concepts to modernize and carry out future improvements to the 
existing terminal facilities. These planning concepts are also detailed in Table 3-2. The location of the ongoing 
terminal area projects and the planning concepts are shown on Figure 3-1. 








Terminal E Renovation and Enhancements Project under construction (left, top right). Completed project section (bottom right). 
Source: Massport 
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FIGURE 3-1 _ Location of Projects/Planning Concepts 2015 Environmental Data Report 
in the Terminal Area 


Notes: See Table 3-2 for a description of the numbered projects. Status as of December 31, 20 


1. Terminal E Renovation and Enhancements 6. Terminal A to B Connector oe ee 

2. Terminal E Modernization 7. Terminal B to C Connector 0 450 900 1800 Feet 
3. Renovations and Improvements at Terminal B 8. Terminal C Roadway Enhancements 

4. Terminal B Airline Optimization 9a. Logan Airport Parking Project - Economy Garage Concept 

5. Terminal C to E Connector 9b. Logan Airport Parking Project - Terminal E Surface Lot Concept 
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Table 3-2 
(December 31, 2015) 


Description 


Massport Projects/Planning Concepts 
1. Terminal E Renovation and Enhancements Project 


This project includes interior and exterior improvements at 
Terminal E to accommodate regular service by wider and 
longer Group VI aircraft. 


The project does not include any new gates, but does include 
the reconfiguration of three existing gates to accommodate 
Group VI aircraft (including the A380 and B747-8 used by 
international air carriers). 


An approximately 94,000-square-foot addition to the west 
side of Terminal E will allow passenger holdrooms to be 
reconfigured to accommodate the passenger loads 
associated with larger aircraft. Additionally, interior 
renovations throughout the terminal are planned to enhance 
overall passenger service. 


The project also includes airfield improvements to allow safe 
and efficient operations of these aircraft. These improvements 
include modifications to the airfield to meet required Federal 
Aviation Administration (FAA) safety and design standards. 
Other airfield modifications include stabilizing select runway 
shoulders and taxiway turning areas (fillets). 


2. Terminal E Modernization Project 
(incorporates former West Concourse Project) 


To accommodate existing and long-range forecasted demand 
for international service in an efficient, environmentally sound 
manner that also improves customer service, Massport is 
planning to modernize the existing international 

Terminal E. Modernizing Terminal E will add the three gates 
approved in 1996 as part of the International Gateway West 
Concourse project (EEA # 9791), but never constructed, and 
an additional four gates. The facility is planned to be 
constructed in two phases — Phase 1 will add four gates and 
Phase 2 will add three gates. The building will be aligned to 
function as a noise barrier. New passenger handling and 
passenger holdrooms are being planned, as well as possible 
additional Federal Inspection Services (FIS) and Customs and 
Border Protection facilities to supplement the existing FIS 
areas in Terminal E. Previously, a satellite FIS facility was 
planned and permitted in 2001 for Terminal B, but never 
constructed (EEA # 9791). As part of Phase 2, the Terminal E 
Modernization Project will also construct a weather-protected 
direct connection between Terminal E and the Massachusetts 
Bay Transportation Authority (MBTA) Blue Line Airport 
Station, which will improve the passenger experience and 
convenience. As part of this project, the existing on-Airport 
gas station will be relocated to the Southwest Service Area. 


Airport Planning 


Description and Status of Projects/Planning Concepts in the Terminal Area 


Status 


Massport advanced the Terminal E Renovation and 
Enhancements Project that focused on upgrading three gates at 
Terminal E to meet Group VI aircraft requirements. This project 
will help meet the immediate needs to serve Group VI aircraft, 
without adding new gates. 


Planning was initiated in 2014. A federal Environmental 
Assessment (EA) was filed in July 2015 and the FAA issued a 
Finding of No Significant Impact (FONSI) on July 29, 2015. 
Construction is underway and will be complete in 2017. 


The project, including the MBTA connection, is in the 
conceptual design phase. An ENF was filed with the 
Massachusetts Executive Office of Energy and Environmental 
Affairs (EEA) in October 2015. A joint federal Environmental 
Assessment/state Draft Environmental Impact Report 

(Draft EA/EIR) was filed in July 2016 to comply with the FAA‘s 
review under NEPA as well as MEPA. On September 16, 2016, 
the Secretary of EEA issued a Certificate on the Draft EIR finding 
that the project adequately and properly complies with MEPA. 
(For convenience, Massport has provided the Secretary's 
Certificates on the ENF and Draft EA/EIR, with responses to 
those comments, in Appendix A, MEPA Certificates and 
Responses to Comments, of this 2015 EDR.) Massport filed the 
Final EA/EIR on September 30, 2016. On November 10, 2016, 
the FAA issued a FONSI and on November 14, 2016 FAA issued 
a Record of Decision (ROD) on the project, stating that 
Massport can now update the Airport Layout Plan (ALP) with the 
Terminal E Modernization Project. 


Following permitting and design, the initial construction is 
scheduled to begin in 2018. Future EDRs and ESPRs will provide 
updates as final design and construction proceeds. 
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Table 3-2 
(December 31, 2015) (Continued) 


Description 


Massport Projects/Planning Concepts 
3. Renovations and Improvements at Terminal B 


In response to a number of airline consolidations and 
realignments, Massport has initiated analysis of terminal 
changes to better accommodate these ongoing airline 
partnership changes and facilitate broader flexibility in 
terminal utilization. This includes renovation of existing 
spaces, connection of the Terminal B Piers, construction of 
some new spaces, and reconfiguration of eight aircraft gates 
to better facilitate passenger processing. 


4. Terminal B Airline Optimization Project 


Similar to the recent renovations and improvements at 
Terminal B, Pier A, Massport is upgrading its facilities on the 
Pier B side to meet airlines’ needs (primarily reflecting the 
merger of American Airlines and US Airways) and to provide 
facilities that improve the passenger traveling experience. 
Planned improvements include an enlarged ticketing hall, 
improved outbound bag area, expanded bag claim hall, 
expanded concession areas, and expanded holdroom capacity 
at the gate. The project will consolidate American Airlines 
operations to one pier of the terminal (now operating on two 
different sides of the terminal); all Terminal B Pier B gates will 
be connected post security. The project will also consolidate 
checkpoint operations for better passenger throughput and 
improved passenger experience. 


5. Terminal C to E Connector 


Massport is connecting Terminals C and E to provide a greater 
post-security connectivity between terminals and to improve 
flexibility for airlines. The Terminal C to E Connector provides 
a post-security connection between Terminals C and E on the 
Departures Level. The connector provides improved 
passenger circulation within the post-security concourse(s), 
additional holdroom space at Terminal E, reconfigured office 
space, concessions and concessions support, and a new 
consolidated location for escalators and stairs. 


6. Terminal A to B Connector 


As part of an Airport-wide effort to enhance terminal 
connectivity post-security, a connector between Terminals A 
and B is under consideration. 


7. Terminal B to C Connector 


Also part of the Airport-wide effort to enhance terminal 
connectivity post-security, a connector between Terminals B 
and C is under consideration. 


Airport Planning 


Description and Status of Projects/Planning Concepts in the Terminal Area 


Status 


Following issuance of a FONSI by the FAA, construction of the 
Terminal B renovations and improvements commenced in 2012 
and were completed in 2014. Approximately 79,000 square feet 
of existing space was renovated and approximately 

84,000 square feet of new space was added. Eight existing 
aircraft loading gates were reconfigured. 


Planning concepts for the project are currently undergoing 
evaluation. 


The Terminal C to E Connector was under construction in 2015. 
Construction was completed in May 2016. 


The airside connector from Terminals A to B is still being 
considered, but this project is not currently in the five-year 
Capital Program. Completion would not occur until after 2018. A 
landside connection between Terminals A and B was completed 
in February 2016. 


The connector from Terminals B to C is still being considered 
but this project is not currently in the five-year Capital Program. 
Completion would not occur until after 2018. 
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Table 3-2 
(December 31, 2015) (Continued) 


Description 


Massport Projects/Planning Concepts 
8. Terminal C Roadway Enhancements 


Massport is currently evaluating options to modify the layout 
of Terminal C on both the arrival and departure levels to 
alleviate congestion and better manage peak hour traffic 
operations. 


9. Logan Airport Parking Project 


As one element of its comprehensive transportation strategy, 
Massport proposes to build up to 5,000 new on-Airport 
commercial parking spaces at Logan Airport. As air traveler 
numbers have increased, the constrained parking supply at 
Logan Airport, resulting from the Logan Airport Parking 
Freeze,! has had the unintended consequence of causing an 
increase in environmentally harmful drop-off/pick up trips. 
These drop-off/pick-up trips generate up to four vehicle trips 
per air passenger, compared to two trips for those who drive 
and park. The goal of the Logan Airport Parking Project is to 
reduce the number of air passengers choosing more 
environmentally harmful drop-off/pick-up modes, which 
generate up to four vehicle trips instead of two. While the 
intent of the Parking Freeze has been to shift air passengers 
to high occupancy vehicle (HOV) travel modes with lower 
vehicle miles traveled (VMT), survey data collected from the 
1970s to the present at Logan Airport have consistently 
shown that when demand for parking starts to exceed supply, 
a larger share of air passengers shift to drop-off/pick-up 
travel modes that generate a higher level of VMT and 
associated air emissions over HOV modes. 


In addition to the Logan Airport Parking Project, Massport is 
committed to a comprehensive transportation strategy, which 
includes continued operational and capital commitment to 
the Logan Express services and the Silver Line 1 service, as 
well as continued partnership and marketing of private bus 
carriers. For additional information on these efforts please see 
Chapter 5, Ground Access to and from Logan Airport. 


The construction of additional commercial parking spaces at 
Logan Airport is predicated on a regulatory change, to be 
adopted by the Massachusetts Department of Environmental 
Protection (MassDEP), whereby MassDEP would amend the 
Logan Airport Parking Freeze to allow for some additional 
commercial parking spaces at Logan Airport. 


Massport has identified two potential sites for the new 
parking, Economy Garage (shown as 9a in Figure 3-1) and 
Terminal E Surface Lot (shown as 9b in Figure 3-1). 


Notes: 


Description and Status of Projects/Planning Concepts in the Terminal Area 


Status 


This project is in the conceptual alternatives evaluation phase. 


Massport has proposed that MassDEP amend the Logan Airport 
Parking Freeze by increasing the commercial parking freeze 
limit by 5,000 spaces. MassDEP has conducted stakeholder 
process, which will be followed by initiating the public process 
to amend the Parking Freeze regulation. MassDEP is expected 
to release a draft regulation change for public comment in early 
2017. 


Massport expects to initiate a parallel process with EEA by filing 
an ENF for new parking facilities sometime in early 2017. 


See Figure 3-1 for the location of terminal area projects/planning concepts. 


1 Previously, a Satellite FIS Facility was planned and permitted in 2001 for Terminal B but never constructed. 
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Service Area Projects/Planning Concepts 


Logan Airport's service areas contain airline support businesses and operations. Land uses in the service areas 
continually evolve in response to changing airline business, customer, and tenant needs, as well as public works 
projects. Massport continues to explore ways of efficiently using the limited land resources in the service areas. 
The five service areas at Logan Airport are shown in Figure 3-2 and are described below. 


North Cargo Area (NCA) is in Logan Airport's northwest corner. It is bounded by the main 

Logan Airport outbound roadway to the south, Route 1A to the west, the Jet Fuel Storage Facility to 
the north, and the airside apron area to the east. The NCA, which is adjacent to Logan Airport's airside 
area, is the Airport's primary airline support area. It accommodates air cargo and essential airline 
support businesses including hangars, ground support equipment (GSE) maintenance, and aircraft 
parking. The NCA will remain the most appropriate location for operations that require contiguous 
airside access. The NCA is the likely location for terminal gates, aircraft parking, hangars, and cargo. In 
the interim, portions of the NCA will continue to be used for economy parking. 


North Service Area (NSA) is north of the NCA near the MBTA's Wood Island Station and Runway End 
15R. The NSA includes two flight kitchens, weather and navigation equipment, the temporary 
bus/limousine pool, Neptune Road Airport edge buffer, and the Green Bus Depot. Massport recently 
completed the Greenway Connector running parallel to the MBTA Blue Line corridor in this section of 
the Airport. 


Southwest Service Area (SWSA) is south of Logan Airport's main access roadway and is bounded on 
the east by Harborside Drive. Because of its proximity to the terminals and the regional highway 
system, the SWSA functions as Logan Airport's primary ground transportation hub and includes the 
taxi and bus/limousine pools. The RCC reduces Airport VMT as well as improves roadway and 
intersection operations through: consolidating the rental car shuttle bus fleet and some Massport 
shuttle buses into a unified shuttle route system resulting in the elimination of eight rental car bus 
fleets (a net total of 66 buses would be eliminated); improving intersection and roadway infrastructure, 
including signal coordination and dedicated ramp connections; and creating a Ground Transportation 
Operations Center (GTOC) enabling efficient planning and operation of Airport-wide transit activities. 
The entire SWSA was redeveloped to accommodate the new RCC and associated facilities. The taxi 
pool was temporarily relocated to Lot B, which is on Harborside Drive between the Logan Office Center 
Garage and the Hyatt Hotel. These functions returned to the SWSA in 2015. 


Bird Island Flats (BIF) is located south of the Logan Airport SWSA. BIF has landside access via 
Harborside Drive and water access through the system of water taxis that shuttle passengers between 
downtown Boston, the South Shore, and Logan Airport. BIF development includes the Hyatt Hotel and 
Conference Center, the Logan Office Center and adjoining garage, an employee parking lot (Lot B), the 
Water Shuttle Dock, the Logan Airport Rescue and Fire Fighting Facility Marine Dock, and the 
Harborwalk, a publicly accessible promenade along the harbor’s edge. 


South Cargo Area (SCA) is located southeast of the Logan Airport SWSA, and is generally bounded on 
the south by Boston Harbor and on the east and north by Logan Airport's airside area. The SCA, which 
provides landside access and secured airside access, is Logan Airport's primary cargo area. It also 
accommodates domestic and some international cargo operations. 


Governors Island is at Logan Airport's southern tip and is bounded by Runway 14-32 and 
Boston Harbor to the east and south, by Runway AR to the west, and Runway 9 to the north. Governors 
Island has functioned as a storage site for the Central Artery/Tunnel (CA/T) Project and for construction 
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stockpiles. The area also contains an Aircraft Rescue and Fire Fighting Facility training area, parking for 
snow removal equipment, a biocell remediation area, and FAA aircraft navigation equipment. The area 
has been considered as a future location of remain overnight (RON) aircraft parking. 


Table 3-3 presents information on the status of each ongoing project and planning concept in the service 
areas. Both Massport and Logan Airport tenants are proposing projects or exploring planning concepts to 
modernize and carry out future improvements to the service areas. These planning concepts are also detailed 
in Table 3-3. The location of the ongoing service area projects and planning concepts that may potentially be 
constructed in the future are shown on Figure 3-3. 
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FIGURE 3-3 _ Location of Projects/Planning Concepts 2015 Environmental Data Report 
in the Service Areas 


Notes: See Table 3-3 for a description of the numbered projects. Status as of December 31, 20 
1. SWSA Redevelopment Program (complete) 


Locations To Be Determined 
2. Relocated CNG Station in the NCA 5. Central Commisary t oe 


3. Replacement Cargo Facilities in the NCA 6. New/Replacement GSE Facility in the NCA 0 450 900 
4. Replacement Hangar 7. Joint Operations Center 
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Table 3-3 
(December 31, 2015) 


Description 
Massport Projects/Planning Concepts 


1. Southwest Service Area (SWSA) Redevelopment 
Program 

The SWSA Redevelopment Program consolidated 
on-Airport and most off-Airport rental car operations and 
facilities into one integrated facility (Rental Car Center [RCC]) 
to better serve tenants and the traveling public, reduce 
ground transportation and air quality impacts on-Airport 
and in the surrounding neighborhoods, and reduce 
associated off-Airport impacts. The program also 
accommodates a portion of off-Airport rental car 
operations. Redevelopment of the SWSA was needed 
because the existing SWSA and rental car facilities were 
inefficient and inadequate in meeting future needs at the 
Airport. 


The SWSA Redevelopment Program replaced and upgraded 
existing ground transportation uses within the SWSA. The 
redevelopment included a consolidated car rental facility 
with a four-level garage to accommodate rental car retail 
operations and storage; support facilities for the car rental 
operations; a new clean-fuel unified shuttle bus system; a 
relocated and reconfigured taxi pool; bus and limousine 
pool; and roadway improvements, pedestrian and bicycle 
facilities, and site landscaping. It also includes a customer 
service center and four quick turn-around maintenance and 
service facilities. Leadership in Energy and Environmental 
Design® (LEED) Gold certification was awarded in 2015. 


RCC construction was preceded by numerous enabling 
activities that reorganized the SWSA through multiple 
sub-phases allowing for enough of the site to be cleared 
for staging and construction. Some of these enabling 
projects included reorganization of rental car operations 
within the SWSA. Others included temporary relocation of 
ground transportation operations for a limited time, 
including the taxi pool to Lot B, the Cell Phone Lot to an 
existing open parking lot across from the Logan Airport gas 
station, and the bus and limousine pool to the North 
Service Area (NSA). The project also included the 
demolition of the existing flight kitchen to allow the 
extension of Hotel Drive. 


Phase 2 of the SWSA Buffer (EEA #14137) (see Table 3-5) 


was integrated with the proposed SWSA Redevelopment 
Program. 


Airport Planning 


Description and Status of Projects/Planning Concepts in the Service Areas 


Status 


A Final Environmental Impact Report/Environmental 
Assessment (FEIR/EA) was prepared in accordance with the 
Secretary of Energy and Environmental Affairs’ Certificate on 
the Notice of Project Change (NPC). The FEIR/EA was filed on 
March 1, 2010. An extended comment period closed on 

May 24, 2010. The Secretary's Certificate finding that the FEIR 
adequately and properly complies with the Massachusetts 
Environmental Policy Act (MEPA) was issued on May 28, 2010. 
The Federal Aviation Administration issued a Finding of No 
Significant Impact (FONSI) on March 1, 2010. This project was 
completed in late 2014 and attained LEED Gold status in 2015. 


The SWSA Airport Edge Buffer was completed in late 2014. 
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Table 3-3 
(December 31, 2015) (Continued) 


Description 
Massport Projects/Planning Concepts 


1. Southwest Service Area (SWSA) Redevelopment 
Program (Continued) 


Ground Transportation Operations Center (GTOC) 


The new GTOC within the RCC facility functions as the hub 
for management of ground transportation at the Airport. 
GTOC staff will assume direct responsibility for: 


Shuttle bus management and reporting via 
computer-aided dispatch (CAD) and automatic 
vehicle location (AVL) technology; 


Real-time bus and transit information collection 
and dissemination to Airport users; and 


Coordination with internal and external agencies 
related to ground transportation. 


The GTOC includes a video wall to graphically display 
information from a variety of sources including vehicle 
location and status information from the CAD/AVL system, 
curbside camera feeds from the Consolidated Camera 
Surveillance System, flight arrival and departure information 
from Flight Information Display System, the status of 
curbside Dynamic Message Signs, emergency alerts, and 
other information. 


2. Relocated Compressed Natural Gas (CNG) Station in 
the North Cargo Area (NCA) (location to be determined) 
This would relocate Massport's existing CNG Station to 
accommodate the airside operations in the NCA. 


3. Replacement Cargo Facilities in the NCA (location to 
be determined) 

Construction of new cargo facilities in the NCA would 
compensate for the loss of cargo facilities that resulted from 
the Central Artery/Tunnel (CA/T) Project, as well as for the 
projected growth in cargo demand. 


4. Replacement Hangar (location to be determined) 

The former American Airlines Hangar has been demolished 
because it could no longer serve the American Airlines fleet. 
Plans are underway for a new hangar that could 
accommodate Group V aircraft. The location of the 
replacement hangar is still under consideration. 


Airport Planning 


Description and Status of Projects/Planning Concepts in the Service Areas 


Status 


Construction of the GTOC was completed in 2013 as part of 
the RCC project. 


Massport continues to examine several potential on-Airport 
parcels for relocation of the existing CNG station. Relocation is 
not expected to occur before 2018. 


The project remains under evaluation. If a decision were made 
to proceed with this project, construction would likely 
commence after 2018. Hangar upgrades for Buildings 8 and 9 
are complete. 


Demolition of the former American Airlines hangar 
commenced in 2014, and was completed in August 2015. 
Prior to demolition, American Airlines relocated to the 
refurbished Northwest Hangar. 
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Table 3-3 Description and Status of Projects/Planning Concepts in the Service Areas 
(December 31, 2015) (Continued) 


Description Status 


Tenant Projects/Planning Concepts 


5. Centralized Commissary (location to be determined) 

Massport is planning for a centralized Commissary that will Construction of the Commissary would be complete after 
streamline inspection of deliveries of food, beverages, and 2018. 

other goods destined for the sterile areas of the Airport. The 

facility will allow for a centralized location for security 

inspections before entry and will also have the benefit of 

removing trucks from the terminal curbs. A location for the 

Commissary has not yet been determined. 


6. New/Replacement Ground Support Equipment (GSE) 
Consolidated Facility in the NCA (location to be 
determined) 

This planning concept would provide multi-tenant 
maintenance facilities for GSE. 


Construction would be complete after 2018. 


7. Joint Operations Center (JOC) (location to be 
determined) 


The JOC is envisioned as a state-of-the-art enterprise wide- Massport is in the pre-design and planning phase of 


operations and situational awareness center that development of a common command and control JOC. 
consolidates Massport’s complex and dispersed operations 
into a unified management center with a Common 
Operational Picture (COP). The goal of the JOC is to capture 
the security and response benefits afforded through 
integrated incident dispatch and mobile response for public 
safety and security services. The program plans for bringing 
the Operations Center, State Police Dispatch, Maritime 
Monitoring (with future Hanscom Field and Worcester 
Airport monitoring), TSA staff, and camera monitoring within 
the structure of one common facility. 


Note: See Figure 3-3 for the location of service area projects/planning concepts. 


Airside Area Projects/Planning Concepts 


The airside area includes all Logan Airport land from the edge of the terminal buildings to the Logan Airport 
harbor boundary, incorporating the Logan Airport apron, runways, gates, and other airfield operating facilities. 
Airside improvements include upgrades and improvements to the airfield to enhance the operational efficiency 
and safety of Logan Airport. Table 3-4 describes the status of projects (shown on Figure 3-4) and planning 
concepts under consideration for Logan Airport's airside area as of December 31, 2015. 
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FIGURE 3-4 _ Location of Projects/Planning Concepts 
on the Airside 


Notes: See Table 3-4 for a description of the numbered projects. Status as of December 31, 2015. 
1. Runway 22R and 33L RSA Improvements Airport-wide 
2. Runway 33L Light Pier Replacement 6b. FAA Landing Procedure 


3. Runway 4R Light Pier Replacement 7. Runway Incursion Mitigation (RIM) Program 
4. Governors Island Aircraft Parking 


5. Runway 15L-33R RSA Improvement t 


i - : 0 450 900 
6a. Straightening and Realignment of Taxiway N 


2015 Environmental Data Report 
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Table 3-4 
(December 31, 2015) 


Description 


1. Runway 22R and 33L Runway Safety Area (RSA) 
Improvements 

The Federal Aviation Administration (FAA) requires RSAs to 
accommodate aircraft overruns, undershoots, and veer-offs in 
emergency situations. Consistent with FAA requirements, 
Massport is continuously looking for opportunities to increase 
the margin of safety for all runways and where practicable 
providing FAA standard RSAs at all locations. At Logan Airport, 
the FAA standard RSA is typically 500 feet wide by 1,000 feet 
long at each runway end. Where this space is not available, the 
FAA has approved the use of Engineered Materials Arresting 
System (EMAS) for aircraft overrun protection. EMAS uses a 
system of collapsible concrete blocks that can stop an aircraft 
by exerting predictable forces on the landing gear while 
minimizing aircraft damage. 

A detailed alternatives analysis was conducted to evaluate 
options for safety enhancements at both runway-ends. As 
described in the Final Environmental Assessment/ 
Environmental Impact Report (EA/EIR), an Inclined Safety Area 
similar to what was constructed at Runway-End 22L was 
constructed for Runway End 22R. A pile-supported deck with 
EMAS approximately 460 feet long by 300 feet wide was 
approved for Runway End 33L. 


2. Runway 33L Light Pier Replacement. 


The Runway 33L timber light pier was constructed in 1960 and 
extended to the southeast 2,400 feet from the runway end, 
predominantly over Boston Harbor. The Runway 33L RSA 
project initially proposed replacing the landward 500 feet of 
the light pier. During RSA construction, it was determined that 
the remaining 1,900 feet of the light pier should be replaced 
due to its advanced age and efficiencies of combining the 
construction with the RSA project in summer 2012 while the 
runway was already closed. 


3. Runway AR Light Pier Replacement. 


Massport plans to replace the aging Runway 4R approach 
light pier. This will likely be a replacement of the existing 
wooden light pier with concrete pier/pilings. 
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Description and Status of Projects/Planning Concepts on the Airside 


Status 


Massport filed an Environmental Notification Form (ENF) 
with the Massachusetts Environmental Policy Act (MEPA) 
office on June 30, 2009, that described the proposed RSA 
enhancements at both runway ends. A Draft EA/EIR was 
filed on July 15, 2010. A Final EA/EIR was filed 

January 31, 2011, and the Secretary's Certificate was 
issued March 18, 2011. Remaining environmental permits 
were secured by May 2011, and construction of the 33L 
RSA was completed ahead of schedule in November 2012. 
Runway End 22R enhancements were completed in late 
2014, including replacement of the EMAS installed in 
2005. 


Mitigation measures for eelgrass and salt marsh impacts 
are implemented. See Chapter 9, Project Mitigation 
Tracking for more information. 


Massport filed a Notice of Project Change NPC) to the 
RSA project in January 2012. The Secretary's Certificate 
was issued March 9, 2012. All local, state, and federal 
permits were secured for the additional work in June 2012 
and the full replacement was completed in October 2012. 
As part of this project, the Runway 33L Instrument 
Landing System (ILS) approach, originally approved in the 
Airside Improvements Planning Project, was upgraded 
from Category I to Category III. Reduction in approach 
minimums on Runway 15R and Runway 33L was 
implemented in 2013 following the completion of the 33L 
Light Pier replacement and FAA testing of new ILS 
equipment. 


A design consultant was recently selected and initial 
environmental and geotechnical investigations are 
underway. Following environmental permitting and 
design, construction could begin in 2017. 
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Table 3-4 
(December 31, 2015) (Continued) 


Description 


4. Governors Island Aircraft Parking 

Massport has considered providing additional aircraft 
parking at Governors Island for the following: Remain 
overnight (RON) aircraft, cargo aircraft, and international 
aircraft. RON aircraft are generally commercial passenger 
aircraft that fly into the Airport at night and fly out in the 
morning. Airlines sometimes schedule and position more 
aircraft than there are gate positions, therefore remote 
aircraft parking positions are required. Remote aircraft 
parking is appropriate for cargo aircraft that generally arrive 
in the morning and remain on the ground until their late 
evening departure. Some international scheduled and 
charter aircraft that have long turnaround times should be 
parked remotely when there is a high demand for gates. 


5. Runway 15L-33R RSA Improvement 


As part of an ongoing program to improve safety at 
Logan Airport, and in close coordination with the FAA, 
Massport proposed shifting existing Runway 15L-33R to 
accommodate an expanded RSA at the westernmost end 
(Runway 15L approach) of the runway. The project shifted 
the runway 200 feet to the southeast in order to comply 
with FAA standards requiring safety areas of 150 feet wide 
by 300 feet long at both ends of the runway. 


6. Logan Airside Improvements Planning Project 


The project included construction of a new unidirectional 
Runway 14-32, Centerfield Taxiway, extension of Taxiway D, 
realignment of Taxiway N, improvements to the southwest 
corner taxiway system, relocation of cargo buildings, and 
reduction in approach minimums on Runways 22L, 27, 15R, 
and 33L. These airfield improvements were to reduce current 
and projected levels of aircraft delay and enhance airfield 
safety at Logan Airport. 

The new unidirectional Runway 14-32, Centerfield Taxiway, 
extension of Taxiway D, improvements to the southwest 
corner taxiway system, and relocation of cargo buildings are 
all complete. 

The remaining components of this project and status are 
presented below. 


6a. Straightening and realigning Taxiway N. Other taxiway 
modifications are under consideration. 


Airport Planning 


Description and Status of Projects/Planning Concepts on the Airside 


Status 


The site is potentially being considered for the development 
of 20 to 50 aircraft positions and ancillary uses in the future. If 
the concept is deemed feasible and planning continues, it is 
anticipated that construction would not occur until after 2018. 


FAA issued a Categorical Exclusion on April 1, 2014. The 
project was completed in late 2014. 


As part of its Record of Decision (ROD) for the Airside 
Improvements Planning Project under the National 
Environmental Policy Act (NEPA), the FAA initially deferred its 
decision on Centerfield Taxiway (Taxiway M) pending an 
operational review to identify any other potential beneficial 
actions. The FAA directed the technical work on the 
operational review and conducted briefings with a citizen 
panel. The FAA divided the study into two phases. Phase 1 
focused on current conditions and Taxiway N, and Phase 2 
included operations with both Taxiway N and the Centerfield 
Taxiway. Both of these phases were completed and the public 
comment period on the project ended in September 2007. 
The FAA approved the Centerfield Taxiway in April 2007. 
Construction of the Centerfield Taxiway began in spring 

2008 and was completed in August 2009. The Centerfield 
Taxiway is being used as intended by the Environmental 
Impact Statement (EIS) for taxiing for long-haul domestic and 
international flights using Runway 22L and to improve flow on 
the airfield and reduce taxiway congestion. Massport paved 
the taxiway with warm mix asphalt, which reduces energy 
consumption and has air quality benefits. 


This project component is anticipated to be complete after 
2018. 
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Table 3-4 Description and Status of Projects/Planning Concepts on the Airside 
(December 31, 2015) (Continued) 


Description Status 
6b. Reduction in approach minimums on Runways 22L, 27, Reduction in approach minimums on Runways 15R and 33L 
15R, and 33L by FAA. (Operational change) was approved in the Airside EIS/EIR. Implementation will be 


affected by realignment of the ILS localizer. Construction 
impacts from relocating the ILS localizer were addressed as 
part of the proposed enhancements to the RSA at the end of 
Runway 33L (see above). The new Runway 33L RSA deck 
accommodated the relocation of the localizer. Additional 
navigational upgrades were installed as part of the Runway 
33L Light Pier Replacement Project in 2012. Runway 33L 
began operating as a Category II ILS in March 2013. 


7. Runway Incursion Mitigation and Comprehensive 


Airfield Geometry Analysis (RIM) Study Massport is working with the FAA to identify areas that need 
FAA recently initiated a new, comprehensive multi-year to be addressed and plan for the implementation of 

Runway Incursion Mitigation (RIM) program to identify, measures. Massport issued a Request for Proposals in 
prioritize, and develop strategies to help airport sponsors December 2015 and a consultant was selected in 2016. Work 
mitigate risk. Runway incursions occur when an aircraft, is underway and an update will be provided in the 2016 ESPR. 


vehicle, or person enters the Airport's designated area for 
aircraft landings and take-offs.* Risk factors may include 
unclear taxiway markings, airport signage, and more 
complex issues such as runway or taxiway layout. 


Notes: See Figure 3-4 for the location of airside projects/planning concepts. 
1 Information on the FAA's RIM program can be found at https://www.faa.gov/airports/special_programs/rim/. 





Airport Buffer Areas and Other Open Space 


Massport has committed up to $15 million for the planning, construction, and maintenance of four Airport 
edge buffer areas and two parks along Logan Airport's perimeter (Figure 3-5). These buffers have now been 
completed and include the Bayswater Buffer, Navy Fuel Pier Buffer, SWSA Buffer Phase 1, and the SWSA Buffer 
Phase 2. Planning and design of the Neptune Road Airport Edge Buffer began in 2012, and it opened in 2015. 
These areas are located on Massport-owned property along Logan Airport's perimeter boundary and are 
intended to provide attractive landscape buffers between Airport operations and adjacent East Boston 
neighborhoods. The buffer design occurs in consultation with Logan Airport's neighbors and other interested 
parties in an open community planning process. Today, East Boston enjoys 3.3 miles and more than 33 acres of 
green space developed or managed by Massport in partnership with, and in response to, the East Boston 
community. 


Most recently, Massport officially opened the Bremen Street Dog Park in September 2015. The dog park 
provides 22,655 square feet of play space for neighborhood dogs and is the first of its kind in East Boston. The 
park provides amenities such as exercise equipment for dogs, pet waste stations, and water fountains for both 
pets and their owners. Massport completed the construction of the Greenway Connector between Bremen 
Street Park and an overlook at Wood Island Marsh in March 2014. The 1/2-mile Greenway Connector connects 
the pedestrian/bicycle path to the City of Boston/Narrow Gauge Connector to Constitution Beach. In 2015, 
construction on the Narrow Gauge Connector was underway by the City of Boston. The Narrow Gauge 
Connector is a 1/3-mile multiuse path and extension of the East Boston Greenway network which will allow 
pedestrians and cyclists to travel between Piers Park and Constitution Beach. Massport assumed ownership and 
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operation of this park when it was completed in 2016. There are pedestrian and bike counters along the 
Greenway Connector. In 2015, there were 11,545 East Boston Greenway users that were recorded by the 
counters. 


Figure 3-5 Parks Owned and Operated damizal and City of Boston 
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To collaborate in East Boston open space planning, Massport also participates in meetings with other agencies 
including Massachusetts Department of Transportation (MassDOT), the City of Boston, and the MBTA. 

Table 3-5 describes the status of ongoing buffer projects and other Massport green space projects under 
consideration as of December 2015. Figure 3-6 shows the location of these buffer projects. 
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Narrow Gauge Connector (top left), Southwest Service Area Buffer ribbon cutting (bottom left), and Neptune Road Airport Edge Buffer 
(top and bottom right) 
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Table 3-5 
(December 31, 2015) 


Description 


1. Southwest Service Area (SWSA) Buffer 


Phase 1 of this project involved the construction of an 
approximately half-acre area with landscaping and lighting 
improvements along Maverick Street that included evergreen 
and deciduous trees, ornamental shrubs, and groundcovers. 


Phase 2 of this project involved additional landscaping and 
solid barriers. Phase 2 consisted of installing landscaping 

(i.e, densely planted or planted atop earth berms for enhanced 
separation) and solid barriers such as fences and walls. The 
project enhanced bicycle and pedestrian connectivity between 
Maverick Street and East Boston Memorial Park and Stadium 
with extensive landscaping including trees, shrubs, flowering 
perennials, and decorative fences. 


2. Neptune Road Airport Edge Buffer 


The Neptune Road Airport Edge Buffer (the Neptune Road 
Buffer) is a Massport community mitigation project intended 
to buffer the East Boston Neighborhood at Logan Airport's 
northwestern edge. The 1.5-acre Neptune Road Buffer is at the 
nexus of Neptune Road, Vienna, and Frankfort Streets and is 
adjacent to the Massachusetts Bay Transportation (MBTA’s) 
Wood Island Station. The majority of the parcel is located 
within the runway protection zone (RPZ) for Runway 15R-33L. 
The project consists of Olmsted-inspired landscape with 
various interpretive elements that will complement the 
adjacent North Service Area Roadway Corridor and be a 
continuation of the Corridor’s pedestrian/bicycle path to 
Bennington Streets. 


The landscape elements reference Frederick Law Olmsted's 
original choice of materials and designs for Wood Island Park 
while preserving some of the existing trees. A 
pedestrian/bikeway link along Vienna Street to Bennington 
Street from the North Service Area Roadway Corridor was 
included as well as a historical timeline, cast-iron 
neighborhood sculptures, foundation ghosting of the last two 
demolished residential structures, and cast-iron house number 
plaques in the sidewalk along Neptune Road. Additional buffer 
elements include low stonewalls, concrete sidewalks, bicycle 
racks, solar trash compactors, fencing, and period light fixtures. 


3. Navy Fuel Pier Buffer 


The Navy Fuel Pier Buffer project began with the Army Corps 
of Engineers’ remediation of the former Navy Fuel Pier, which 
was completed in 2001. The project involved beautification of 
the property (0.7 acres) through landscape improvements and 
stabilization of the waterfront perimeter. An interpretive panel 
was also installed which details the history of the surrounding 
area. 


Airport Planning 


Description and Status of Airport Edge Buffer Projects/Open Space 


Status 


Phase I construction was completed in 2006. 


Phase 2 of the SWSA Buffer design was integrated with the 
SWSA Redevelopment Program. Construction of the SWSA 
Phase 2 Buffer was completed in Fall 2014. 


The Neptune Road Buffer was completed in June 2015. 


Construction of the buffer was completed in 2007. 
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Table 3-5 
(December 31, 2015) (Continued) 


Description 


4. Bayswater Embankment 


This project involved creation of a landscaped buffer between 
Bayswater Street and Boston Harbor. 


5. Bremen Street Park 


The 18-acre Bremen Street Park was constructed by the Central 
Artery/Tunnel (CA/T) Project as East Boston’s second largest 
neighborhood park. The park contains a variety of facilities, a 
direct pedestrian connection to MBTA Blue Line Airport 
Station, and a half-mile segment of the three-mile East Boston 
Greenway. The park was built on land previously used as 
off-Airport parking. 


6. Bremen Street Dog Park 


This recreational area allows for all types and sizes of dogs to 
utilize the 22,655 square-foot space located on the corner of 
Bremen and Porter Streets in East Boston. 


7. The Greenway Connector 


The one-half mile pedestrian/bicycle path connects the 
Bremen Street Park pedestrian/bicycle path to the City of 
Boston/Narrow Gauge Connector to Constitution Beach. 
Together the Greenway and Narrow Gauge Connectors 
provide a continuous pedestrian/bicycle path from Piers Park 
to Constitution Beach connecting Piers Park, Bremen Street 
Park, Stadium Park, and Constitution Beach. 


8. Narrow Gauge Connector 


The Narrow Gauge Connector is a 1/3-mile multiuse path and 
extension of the East Boston Greenway network being 
constructed by the City of Boston. Now completed, this 
portion of the East Boston Greenway will allow people to 
continuously walk from Piers Park to Constitution Beach. 


Note: 


Airport Planning 


Description and Status of Airport Edge Buffer Projects/Open Space 


Status 


Construction of this Airport edge buffer was completed in 
2003. 


Final construction of the park was completed in 2008. 
Massport continues to operate the park and provide 
community facilities. 


The Dog Park was opened in September 2015. 


Construction of the Greenway Connector between Bremen 
Street Park and an Overlook at Wood Island Marsh was 
completed by Massport in 2014. 


Construction of this project was ongoing in 2015 and the 
park was opened in May 2016. The City of Boston 
completed final plantings in the Spring of 2016 and 
turned the project over to Massport in Spring of 2016 for 
ownership, maintenance, and security. 


See Figure 3-6 for the location of Airport edge buffer projects/planning concepts. 
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Airport Parking Projects/Planning Concepts 


The total number of employee and commercial parking spaces permitted at Logan Airport is limited by the 
Logan Airport Parking Freeze under the State Implementation Plan (SIP) and the MassDEP air quality 
regulations (310 Code of Massachusetts Regulations 7.30). Parking supply at Logan Airport has varied with 
respect to the specific locations and sizes of individual lots, the mix of parking spaces for air travelers and 
employee spaces, and the number of spaces in and out of service at any one time due to construction projects, 
while at all times remaining in compliance with the Logan Airport Parking Freeze. Chapter 5, Ground Access to 
and from Logan Airport contains additional information on past and current existing supply of parking at 
Logan Airport. 


As one element of its comprehensive transportation strategy, Massport proposes to build up to 5,000 new 
on-Airport commercial parking spaces at Logan Airport. As air traveler numbers have increased, the legally 
constrained parking supply at Logan Airport, resulting from the Logan Airport Parking Freeze,’ has periodically 
had the unintended consequence of causing an increase in environmentally harmful drop-off/pick-up vehicle 
trips. These drop-off/pick-up trips generate up to four vehicle trips per air passenger, compared to two trips for 
those who drive and park. The goal of the Logan Airport Parking Project is to reduce the number of air 
passengers choosing more environmentally harmful drop-off/pick-up modes, which generate up to four vehicle 
trips instead of two. While the intent of the Parking Freeze has been to shift air passengers to HOV travel 
modes with lower vehicle miles traveled (VMT), survey data collected from the 1970s to the present at 

Logan Airport have consistently shown that when demand for parking starts to exceed supply, a larger share of 
air passengers shift to drop-off/pick-up travel modes over HOV modes that generate a higher level of VMT and 
associated air emissions (Figure 3-7). 


In addition to the Logan Airport Parking Project, Massport is committed to a comprehensive transportation 
strategy, which includes continued operational and capital commitment to the Logan Express services and the 
Silver Line 1 service, as well as continued partnership and marketing of private bus carriers. For additional 
information on these efforts, please see Chapter 5, Ground Access to and from Logan Airport. 


The construction of additional commercial parking spaces at Logan Airport is predicated on a regulatory 
change,’ to be adopted by MassDEP, whereby MassDEP would amend the existing Logan Airport Parking 
Freeze to allow for some additional commercial parking spaces at Logan Airport. MassDEP has conducted a 
stakeholder process, which will be followed by initiating the process to amend the Parking Freeze regulation. 
Massport expects to initiate a parallel process with EEA by filing an ENF for new parking facilities sometime in 
early 2017. Information provided in the ENF is intended to help inform commenters on the proposed MassDEP 
regulatory amendment as to the siting and potential impacts of the Logan Airport Parking Project. Figure 3-8 
shows the proposed sites for new parking garage facilities. 


Table 3-6 describes current commercial parking projects at Logan Airport. The locations of parking projects are 
shown on Figure 3-8. 





3 310 Code of Massachusetts Regulations 7.30 and 40 Code of Federal Regulations 52.1120. 
4 310 Code of Massachusetts Regulations 7.30. 
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Figure 3-7 Ground-Access Mode Choice Hierarchy 
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FIGURE 3-8 Location of Airport Parking Projects/ 
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Table 3-6 
(December 31, 2015) 


Description 


1. West Garage Parking Consolidation Project 


Massport consolidated 2,050 temporary parking spaces as an 
addition to the West Garage and at the existing surface lot 
between the Logan Office Center and the Harborside Hyatt. 
These spaces constitute all remaining spaces under the Logan 
Airport Parking Freeze. The West Garage addition is atop the 
existing Hilton Hotel parking lot. The project incorporated 
sustainable design and resiliency elements. 


2. Logan Airport Parking Project 


As one element of its comprehensive transportation strategy, 
Massport proposes to build up to 5,000 new on-Airport 
commercial parking spaces at Logan Airport. As air traveler 
numbers have increased, the constrained parking supply at 
Logan Airport, resulting from the Logan Airport Parking Freeze,* 
has had the unintended consequence of causing an increase in 
environmentally harmful drop-off/pick up trips. These drop- 
off/pick-up trips generate up to four vehicle trips per air 
passenger, compared to two trips for those who drive and park. 
The goal of the Logan Airport Parking Project is to reduce the 
number of air passengers choosing more environmentally 
harmful drop-off/pick-up modes, which generate up to four 
vehicle trips instead of two. While the intent of the Parking 


Freeze has been to shift air passengers to high occupancy vehicle 


(HOV) travel modes with lower vehicle miles traveled (VMT), 
survey data collected from the 1970s to the present at Logan 
Airport have consistently shown that when demand for parking 
starts to exceed supply, a larger share of air passengers shift to 
drop-off/pick-up travel modes that generate a higher level of 
VMT and associated air emissions over HOV modes. 


In addition to the Logan Airport Parking Project, Massport is 
committed to a comprehensive transportation strategy, which 
includes continued operational and capital commitment to the 
Logan Express services and the Silver Line 1 service, as well as 
continued partnership and marketing of private bus carriers. For 
additional information on these efforts please see Chapter 5, 
Ground Access to and from Logan Airport. 


The construction of additional commercial parking spaces at 
Logan Airport is predicated on a regulatory change, to be 
adopted by the Massachusetts Department of Environmental 
Protection (MassDEP), whereby MassDEP would amend the 
Logan Airport Parking Freeze to allow for some additional 
commercial parking spaces at Logan Airport. 


Massport has identified two potential sites for the new parking, 
Economy Garage (shown as 2a in Figure 3-8) and Terminal E 
Surface Lot (shown as 2b in Figure 3-8). 


Notes: 


Description and Status of Airport Parking Projects/Planning Concepts 


Status 


On March 20, 2014, the Executive Office of Energy and 
Environmental Affairs (EEA) issued an Advisory Opinion 
confirming that no MEPA review was required for the 
consolidation of existing on-Airport parking spaces. The 
consolidation project was completed in late 2015. 


Massport has proposed that MassDEP amend the Logan 
Airport Parking Freeze by increasing the commercial 
parking freeze limit by 5,000 spaces. MassDEP has 
conducted stakeholder process, which will be followed 
by initiating the public process to amend the Parking 
Freeze regulation. MassDEP is expected to release a draft 
regulation change for public comment in early 2017. 
Massport expects to initiate a parallel process with EEA 


by filing an ENF for new parking facilities sometime in 
early 2017. 


See Figure 3-8 for the location of Airport parking projects/planning concepts. 


1 310 Code of Massachusetts Regulations 7.30 and 40 Code of Federal Regulations 52.1120. 
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Massport-wide Projects and Plans 


Massport recently completed or is undertaking several Massport-wide planning initiatives described below. 


Strategic Plan 


In 2013, Massport began a strategic planning effort to position the Authority's aviation, maritime, and real 
estate lines of business, and its administrative support structures and workforce to meet the region's 21* 
century transportation and economic development challenges. The strategic planning initiative’s primary goal 
was to formulate a vision for Massport as a transportation and economic development engine for the 
Commonwealth of Massachusetts in the 21* century focusing on the horizon years of 2022 and beyond. While 
Massport has periodically prepared and implemented strategic plans for its various lines of business and major 
assets, the most recent effort is the first time that Massport has ever prepared an Authority-wide strategic plan. 
One outcome of this effort is Massport’s updated vision: 


Aworld class organization of people moving people and goods - and 
connecting Massachusetts and New England to the world — safely and securely 
and with a commitment to our neighboring communities. 


During this process, the importance of viewing the Authority as a single consolidated entity has become clear: 
Massport’s transportation and economic assets have a synergistic impact on many key sectors of the regional 
economy. Boston's knowledge economy benefits simultaneously from Logan Airport’s growing network of 
international destinations, Hanscom Field's general aviation (GA) facilities used by major corporations, and real 
estate development on Massport properties in the South Boston Waterfront. Through the “One Massport” lens, 
Massport’s critical role in the region's visitor economy becomes clear: 


Over 33.4 million passengers traveled through Logan International Airport in 2015. 


Since JetBlue Airways initiated commercial flights at the Worcester Regional Airport in late 2013, more 
than 350,000 passengers have used this convenient service. 


Hanscom Field continues to serve as the region’s premier corporate and business aviation facility and 
serves as a critical GA reliever for Logan Airport. In 2015, Hanscom Field handled nearly five times the 
number of GA operations than occurred at Logan Airport. 


Nearly 350,000 customers now use Cruiseport Boston annually. 


In 2015, the Conley Terminal handled a record 237,166 TEUs (twenty-foot equivalent units). 


The strategic planning analysis has identified several strategic challenges for Massport’s three airports. At 
Logan Airport, passengers are up, but flights are down over the long-term; the increase in passengers will 
continue to result in pressure points on terminal and landside facilities. International passengers have been 
growing at a faster rate than domestic passengers, placing increasing demand on the limited Terminal E 
facilities; the Terminal E Modernization Project strives to accommodate the projected growth while reducing 
environmental impacts associated with terminal apron operations. 


Worcester Regional Airport continues to focus on providing commercial air service and premier general 
aviation services to the greater Worcester region. Massport and its tenants are already advancing projects to 
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improve Worcester Regional Airport’s all-weather reliability and have created a new first-class Fixed Based 
Operator (FBO) facility. Hanscom Field is envisioned to remain as the premier corporate and business aviation 
facility for the Boston and New England region and will also remain as a commercial/general aviation and 
limited cargo facility. FBO improvements are also underway at Hanscom Field. 


Ground access at Logan Airport will continue to face strategic challenges as Massport strives to minimize the 
traffic, environmental, and community impacts of surface transportation while providing air passengers and 
employees with as many options as possible for convenient travel to and from the Airport. To meet these 
challenges, Massport’s overarching ground access goal is to minimize the number of motor vehicles used 
traveling to and from Logan Airport. 


Resiliency Planning 


At the end of 2013, Massport initiated a Disaster and Infrastructure Resiliency Planning Study (DIRP) for 

Logan Airport, the Port of Boston, and Massport's waterfront assets in South and East Boston. The DIRP Study 
includes a hazard analysis, modeling sea-level rise and storm surge, and projections of temperature and 
precipitation and anticipated increases in extreme weather events. The DIRP Study provides recommendations 
regarding short-term adaptation strategies to make Massport’s facilities more resilient to the likely effects of 
climate change. The study was completed and implementation began in late 2014. 


In addition to the DIRP Study and its related initiatives, Massport has completed an Authority-wide risk 
assessment, as part of its strategic planning initiative; issued its Floodproofing Design Guide; and has 
developed a resilience framework that will provide consistent metrics for the short- and long-term resilience of 
its critical facilities and infrastructure. Beyond physical resiliency, Massport is also focused on incorporating 
social and economic resilience into its long-term operational and capital planning. Massport’s Floodproofing 
Guidelines were published in November 2014 and revised in April 2015. 


Sustainability Management Plan (SMP) 


- The purpose of the Logan Airport SMP is to enhance the efficiency and sustainability of Logan Airport's 
operations and to support the broader sustainability principles of the Commonwealth. In 2013, Massport was 
awarded a grant by the FAA to prepare a SMP for Logan Airport. The Logan Airport SMP planning effort began 
in May 2013 and was completed in April 2015. The Logan Airport SMP takes a broad view of sustainability 
including economic vitality, social responsibility, operational efficiency, and natural resource conservation 
considerations. The Logan Airport SMP is intended to promote and integrate sustainability Airport-wide and to 
coordinate on-going sustainability efforts across the Authority. The Logan Airport SMP developed a framework 
and implementation plan, with metrics and targets, designed to track progress over time. Massport is currently 
advancing a series of short-term initiatives to help reach its goals in the areas of energy and greenhouse gas 
emissions; community, employee, and passenger well-being; resiliency; materials waste management, and 
recycling; and water conservation. The Logan Airport SMP is available online at 


https://www.massport.com/environment/sustainability-management-plan. 
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Logan Airport Annual Sustainability Report 


The Logan Airport Annual Sustainability Report provides a progress summary of sustainability efforts at 
Logan Airport based on Massport’s sustainability goals and targets established in the 2015 SMP. The first 
Annual Sustainability Report was published in April 2016. 
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Regional Transportation 


Introduction 


This chapter places Boston-Logan International Airport in the context of the New England region's intermodal 


transportation system and reports on the status of the region’s airports in 2015. Logan Airport, one of three 


airports? owned and operated by the Massachusetts Port Authority (Massport), functions within a larger 


network of New England regional airports. Massport is committed to ongoing efforts to support an efficient 


regional air and surface transportation network. Current air traffic levels and airline service trends at the 


New England regional airports are discussed in this chapter. Airport improvement projects and long-range 


regional transportation planning initiatives within the regional transportation network are also discussed. This 


chapter focuses on 2015 and specifically describes: 


Passenger and aircraft activity levels at New England regional airports? including: 


Hanscom Field, MA; 

Worcester Regional Airport, MA; 
Manchester-Boston Regional Airport, NH; 
Portsmouth International Airport at Pease, NH; 
Burlington International Airport, VT; 

Bangor International Airport, ME; 

Portland International Jetport, ME; 

T.F. Green Airport, RI; 

Bradley International Airport, CT; and 


Tweed-New Haven Airport, CT. 


Changes in airline service levels and other factors that have contributed to trends in regional airport 
activity. 


The status of current improvement plans and projects at the regional airports. 


Massport’s initiatives and joint efforts with other transportation agencies to improve the efficiency of 
the New England regional transportation system. 


Regional long-range transportation planning efforts. 





1 = Massport owns and operates Boston-Logan International Airport, Hanscom Field, and Worcester Regional Airport. 
2 = Areview of activity levels at Logan Airport is provided in Chapter 2, Activity Levels, of this report. 
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2015 Regional Transportation Highlights and Key Findings 


Key findings for New England regional airports, the regional transportation system in 2015, and status updates 


for long-range planning efforts include: 


The New England region is anchored by Logan Airport and a system of 10 other commercial service, 
reliever, and general aviation (GA) airports? (regional airports). Together, these 11 airports 
accommodate nearly all of New England’s commercial* air travel demand. Logan Airport serves as a 
major domestic origin and destination market and acts as the primary international gateway for the 
region. The region is also served by rail service (provided by Amtrak) which connects Boston to the 
New York/Washington D.C. metropolitan areas to the south and Portland, ME to the north. 


= The total number of air passengers using New England's commercial service airports, including 
Logan Airport, increased by 4.1 percent from 46.8 million in 2014 to 48.7 million annual air 
passengers in 2015 (Table 4-2). 


« The increase in the region's passenger traffic is driven by continued growth at Logan Airport, and 
other regional airports. Bradley International Airport, Portland International Jetport, and Bangor 
International Airport also saw increases in passenger traffic. 


= Passenger levels at the majority of other regional airports remained flat or continued to decline due 
to continued airline service reductions in 2015. Though the economy has largely recovered from the 
recession in 2008/2009, airlines continue to monitor growth carefully and trim services at various 
secondary and tertiary airports across the nation, even as they add capacity in more profitable 
markets. 


Air passenger activity levels in the New England region in 2015 represented a record high for the 
region, returning to passenger levels prior to the 2008/2009 economic downturn and exceeding the 
historic peak of 48.0 million regional air passengers in 2005. Overall U.S. passenger traffic exceeded 
pre-recession levels in 2014, continuing to show strong growth and reaching a new peak in 2015. 


Of the 48.7 million passengers using New England’s commercial service airports in 2015, 68.6 percent 
of passengers (33.4 million) used Logan Airport compared to 67.6 percent (31.6 million) in 2014. 
(Figure 4-3).° 


Worcester Regional Airport (ORH) is an important aviation resource that accommodates corporate GA 
activity and commercial airline services. Massport has continued investment in Worcester Regional 
Airport by acquiring and modernizing Worcester Regional Airport to better serve the commercial 
airline travel demands of the central Massachusetts region. 





4 


5 


Commercial Service Airports are publicly owned airports that have at least 2,500 passenger boardings each calendar year and 
receive scheduled passenger service. Reliever Airports are airports designated by the Federal Aviation Administration (FAA) 
to relieve congestion at Commercial Service Airports and to provide improved general aviation access to the overall 
community. General Aviation Airports are public-use airports that do not have scheduled service or have less than 2,500 
annual passenger boardings. 

Commercial airline service is defined as air transportation offered by air carriers for compensation or hire. In contrast, general 
aviation (GA) refers to all aviation activity other than commercial airline and military operations. 

Based on airport passenger statistics from 1985 to 2015. 
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«Together, with the City of Worcester, Massport is investing $100 million over the next 10 years 
to revitalize and grow commercial operations at Worcester Regional Airport. As a result of this 
collaboration, JetBlue Airways has already handled over 350,000 passengers at ORH since 
commencing operations in late 2013. 


« _ Massport recently started construction on Worcester’s Category (CAT) III Instrument Landing 
System to enhance operational and safety conditions to a level equal to that of all other 
commercial airports in New England. This project will significantly improve Worcester Regional 
Airport's all-weather reliability, a long-standing impediment to greater utilization of this 
airport. 


Hanscom Field (BED) is a full-service GA airport that accommodates a wide variety of GA activities, 
including corporate aviation, private flying, commuter air services, as well as some charters and light 
cargo. Located in Bedford, MA, approximately 20 miles northwest of Logan Airport, Hanscom Field is 
New England's premier facility for business/corporate aviation and serves a critical role as a GA reliever 
airport for Logan Airport. In 2015, consistent with Hanscom Field’s role as a premier corporate airport, 
new hangars are being built to accommodate the need for corporate jet services. 


The New England Regional Airport System Plan (NERASP) study, which was published in 2006, identified 
a high degree of cross-airport utilization within the Greater Boston airport system, which encompasses 
Logan Airport, T.F. Green Airport (PVD), and Manchester-Boston Regional Airport (MHT). In effect, the 
three airports act as a system of airports, with significant numbers of passengers choosing the most 
convenient airport in terms of access, airfares, and available air services depending on their individual 
air travel needs.° Table 4-1 and Figure 4-2 depicts the distribution of air passengers at these airports. 


Table 4-1 Passenger Activity Levels at Logan Airport and T.F. Green (PVD) and 
Manchester-Boston Regional (MHT) Airports, 1995 and 2015 Comparison 


Market Share 


(passengers in millions) Change Percent Change 
1995 2015 
Logan Airport 24.1 33.4 9.3 39% 
MHT & PVD 3.2 5.6 24 75% 
Total 27.3 39.0 11.7 43% 
| Percent Logan Airport 88% 86% (2%) 


Aircraft operations activity levels have declined significantly throughout the region since 2000, as part 
of an ongoing trend of larger aircraft size, higher aircraft load factors, and reduced service operations 
levels in less profitable markets. Total aircraft operations in the region declined from 1.6 million in 2000 
to approximately 991,041 in 2015 (Table 4-3). 





6 New England Regional Airport System Plan, Federal Aviation Administration, 2006. 
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Massport continued to engage in metropolitan cooperative planning efforts including the 
Massachusetts Department of Transportation's (MassDOT's) GreenDOT initiative, ’ the Healthy 
Transportation Compact,’ the South Boston Waterfront Transportation Plan, and the Boston 
Metropolitan Planning Organization (Boston MPO) initiatives. 


Massport is supporting MassDOT's efforts to expand Boston’s South Station to meet the current and 
future demand for rail mobility within Massachusetts and along the Northeast Corridor (NEC). Amtrak's 
NEC is an intercity rail line that operates between Boston-South Station and Washington, DC via New 
York City. Other major destinations served by the route include Providence, RI; New Haven, CT; 
Philadelphia, PA; and Baltimore, MD. Logan Airport passengers can connect directly to Boston-South 
Station via Silver Line bus rapid transit service or via taxi or other unscheduled mode. Overall, NEC 
ridership reached a new record in 2015, surpassing 2014 record levels. Amtrak's share of the Northeast 
total passenger market has increased substantially since the introduction of Acela Express service in 
2000. In fiscal year (FY) 2015, the NEC carried 11.7 million passengers on its Acela Express and 
Northeast Regional services, up 0.5 percent from the prior year. Acela Express accounted for 3.5 million 
passengers, while the Northeast Regional accounted for 8.2 million passengers. 


Massport is collaborating with MassDOT, the City of Boston, and the Massachusetts Convention Center 
Authority to advance the improvements listed in the South Boston Waterfront Transportation Plan. 


Massport and the other New England state transportation agencies collaborated with the Federal 
Aviation Administration (FAA) on the New England Regional Airport System Plan — General Aviation 
study to provide an understanding of GA airports, infrastructure, and capital needs for the 

New England region. 


New England Regional Airport System 


As shown in Figure 4-1, the New England region is anchored by Logan Airport and a system of 10 other 
commercial service, reliever, and GA airports (regional airports).? Together, these 11 airports accommodate 
nearly all of New England's air travel demand. Logan Airport serves a major domestic origin and destination 
market and acts as the primary international gateway for the region. The regional airports range in role and 
activity levels from Bradley International Airport, which served close to 6 million commercial passengers in 
2015, to Hanscom Field, which does not currently handle any commercial or charter flights but serves as 
New England's largest GA facility (Table 4-2). 





7 Massachusetts Department of Transportation. GreenDOT. https://www.massdot.state.ma.us/greendot.aspx. Accessed 
June 9, 2016. 

8 Massachusetts Department of Transportation. Hea/thy Transportation Compact. 
https://www.massdot.state.ma.us/GreenDOT/HealthyTransportation/HealthyTransportationCompact.aspx. Accessed 
June 9, 2016. 

9 The New England Regional Airport System Plan (NERASP), which was published by the FAA in 2006, includes Logan 
International Airport and these 10 regional airports (Bangor International, Bradley International, Burlington International, 
Hanscom Field, Manchester-Boston Regional, Portland International, Portsmouth International, T.F. Green, Tweed-New 
Haven, and Worcester Regional airports). 
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Figure 4-1 New England Regional Transportation System 
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HVN__ Tweed New Haven Regional 
BGR _ Bangor International Airport 


Massport owns and operates two of the regional airports: Hanscom Field and Worcester Regional Airport. Both 
of these airports play important roles in the New England regional transportation system, as described below. 


Worcester Regional Airport (ORH) is located in central Massachusetts, approximately 50 miles west of 
Logan Airport. Worcester Regional Airport is an important aviation resource that accommodates 
corporate GA activity and commercial airline services. Massport assumed operation of Worcester 
Regional Airport in 2000 and later acquired the Airport from the City of Worcester in June 2010. 
Aircraft operations at Worcester Regional Airport totaled approximately 39,014 operations in 2015, 
with GA accounting for over 90 percent of aircraft activity (Table 4-3). Massport, in conjunction with 
the City of Worcester and other community stakeholders, actively promoted the reintroduction of 
scheduled airline service at the airport and successfully secured new services provided by JetBlue 
Airways. On November 7, 2013, JetBlue Airways commenced non-stop services to Orlando 
International and Fort Lauderdale-Hollywood airports using 100-seat Embraer 190 aircraft. This service 
has proven to be highly popular, with JetBlue Airways achieving consistently high load factors (close to 
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85 percent?) and handling over 117,000 passengers in 2015. To date, JetBlue Airways has served over 
350,000 passengers at ORH. 


Hanscom Field (BED) is a full-service GA airport that accommodates a wide variety of GA activities, 
including corporate aviation, private flying, commuter air services, as well as some charters and light 
cargo. Located in Bedford, MA, approximately 20 miles northwest of Logan Airport, Hanscom Field is 
New England's premier facility for business/corporate aviation and serves a critical role as a GA reliever 
airport for Logan Airport. In 2015, Hanscom Field accommodated approximately 127,467 GA 
operations, close to five times the number of GA operations that occurred at Logan Airport (Table 4-3). 
Consistent with Hanscom Field's role as a premier corporate airport, new hangars are being built to 
accommodate the need for corporate jet services. In addition to its role as a GA facility, Hanscom Field 
has also accommodated niche commercial airline services in the past. 


Apart from Hanscom Field and Worcester Regional Airport, the regional airports closest to Logan Airport are 
T.F. Green Airport (PVD) in Warwick, RI and Manchester-Boston Regional Airport (MHT) in Manchester, NH. 
Because of their proximity to Logan Airport and overlapping market areas, these airports may be convenient 
choices for some passengers in the Greater Boston Area. The New England Regional Airport System Plan 
(NERASP) study, which was published in 2006, identified a high degree of cross-airport utilization within the 
Greater Boston airport system, which encompasses Logan Airport, T.F. Green Airport, and Manchester-Boston 
Regional Airport. In effect, the three airports act as a system of airports, with significant numbers of passengers 
choosing the most convenient airport in terms of access, airfares, and available air services depending on their 
individual air travel needs."* 


Prior to 2005, the Central Artery/Tunnel (CA/T) construction project and high air fares made Logan Airport less 
attractive for many air travelers in the Greater Boston area. Many passengers viewed T.F. Green Airport and 
Manchester-Boston Regional Airport as convenient alternatives to Logan Airport. After the introduction of 
low-cost services on Southwest Airlines at these two airports, the two airports captured an increasing share of 
the Greater Boston market. However, after completion of major portions of the CA/T project in 2004, as well as 
JetBlue Airways’ entry and expansion at Logan Airport, Logan Airport began to recapture passengers from its 
core service area that were previously using the regional airports. 


Logan Airport is well-positioned in terms of access and competitive airfares and available air services to meet 
the demands of the core Boston passenger market. Passenger traffic at T.F. Green Airport and 
Manchester-Boston Regional Airport peaked in 2005, and declined significantly in recent years due to an 
industry-wide trend of airline service reductions at smaller airports. However, T.F. Green Airport and 
Manchester-Boston Regional Airport remain well situated to serve their own catchment areas, and continue to 
accommodate considerably more passengers than before the entry of Southwest Airlines in the late 1990s. In 
2015, T.F. Green and Manchester-Boston Regional Airports’ share of the combined Greater Boston passenger 
market continued the declining trend from recent years. In 2015, the two airports served 14 percent 

(5.6 million) of the combined passengers at the three main commercial airports serving the Greater Boston 
area, down from 15 percent (5.7 million) in 2014 and a high share of 28 percent (8.8 million) in 2002. 





10 JetBlue Airways services at Worcester Regional Airport had an average load factor of 84 percent in both 2014 and 2015 (U.S. 
DOT, T100 Database) 


11 New England Regional Airport System Plan, Federal Aviation Administration, 2006. 
Regional Transportation 4-6 


Boston-Logan International Airport 2015 EDR 


Figure 4-2 depicts the historical distribution of air passengers for Logan Airport, T.F. Green Airport, and 
Manchester-Boston Regional Airport. 


Figure 4-2 Passenger Activity Levels at Logan Airport and T.F. Green (PVD) and Manchester-Boston 
Regional (MHT) Airports, 1995-2015 
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Source: Massport and individual airport data reports. 


In addition to Logan Airport and the regional airports discussed above, a third tier of airports serves relatively 
isolated communities or provides seasonal or niche commercial air services in New England. These airports 
include: 


= Hyannis Airport, Martha’s Vineyard Airport, Nantucket Memorial Airport, New Bedford Regional 
Airport, and Provincetown Municipal Airport in MA; 


= Augusta State Airport, Bar Harbor Airport, Rockland Airport, and Northern Maine Regional Airport in 
ME; 


= Lebanon Municipal Airport in NH; 
= Block Island State Airport and Westerly State Airport in RI; and 


= Rutland Southern Vermont Regional Airport in VT. 


The third-tier airports support frequent commercial service to Logan Airport and, in some instances, T.F. Green 
Airport during the summer months. Most of these third-tier airports are not in close proximity to Logan Airport 
and are isolated due to geographic factors. Because of their remoteness and/or limited market areas, many of 
these airports are unlikely to attract passengers that now fly from Logan Airport. Instead, many of these 
airports are dependent on Logan Airport for connecting services. 
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Air Passenger Trends 


The following section provides an overview of air passenger trends for the regional airports over the last 
decade. 


Regional Airport Passengers 


In 2015, New England's 11 commercial airports accommodated 48.7 million passengers. As shown in Table 4-2, 
total air passenger traffic at the New England airports increased by 4.1 percent in 2015, up from 46.8 million in 
2014. Passenger traffic in the New England region in 2015 represented a record high for the region, returning 
to passenger levels prior to the 2008/2009 economic downturn and exceeding the historical peak of 

48.0 million in 2005. Overall passenger traffic growth at the New England airports was slower than overall 
growth in the U.S. passenger market, which increased by 5.0 percent in 2015.2 This was due to the lack of 
significant passenger growth at other New England airports apart from Logan Airport. Overall U.S. passenger 
traffic exceeded pre-recession levels in 2014, continuing to show strong growth and reaching a new peak in 
2015. 


Traffic growth in the New England region continued to be driven by growth at Logan Airport. In 2015, 

Logan Airport saw a year-over-year passenger growth of 5.7 percent, while total passenger traffic at other 

New England airports increased by only 0.7 percent. The 10 regional airports accounted for a total of 

15.3 million passengers in 2015, compared to 15.2 million passengers in 2014. The ten regional airports’ share 
of New England passengers decreased to 31.4 percent in 2015, compared to 32.4 percent in 2014 (Figure 4-3). 
The decline in passenger share at the regional airports in recent years reflects the volatile operating 
environment facing U.S. airlines and is consistent with the national trend at secondary and tertiary airports. The 
2008/2009 global economic downturn resulted in a drop in passenger demand and widespread airline capacity 
reductions, particularly at the smaller regional airports. Airlines eliminated less profitable routes, cut 
frequencies in smaller markets, and reduced flying with small regional jets (RJs), which had become 
uneconomical to operate given high fuel prices. Though the economy has recovered in recent years, airlines 
continue to monitor capacity growth carefully, with a new emphasis on profitability. In 2015, airline service and 
passenger traffic did not grow substantially at the regional airports. 





12 Based on U.S. DOT, Bureau of Transportation Statistics for total U.S. scheduled passenger traffic. 
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Table 4-2 Passenger Activity at New England Regional Airports and Logan Airport, 2011-2015 
Passenger Levels (millions)* Percent Change 
Airport 2011? 2012? 20137 2014? 2015 (2014-2015) 
Bradley International 5.61 5.38 5.42 5.88 5.93 1.0% 
T.F. Green 3.88 3.65 3.80 3.57 3.57 0.0% 
Manchester-Boston Regional 271 245 242 2.10 2.08 (0.9%) 
Portland International Jetport 1.68 1.62 1.68 1.67 1.73 3.7% 
Burlington International 1.29 1.25 1.23 1.22 1.19 (2.3%) 
Bangor International 0.43 0.46 0.48 0.49 0.52 6.3% 
Worcester Regional 0.11 0.03 0.02 0.12 0.12 2.0% 
Portsmouth International 0.01 0.03 0.04 0.09 0.09 (4.1%) 
Tweed-New Haven Regional 0.08 0.08 0.07 0.07 0.07 0.0% 
Hanscom Field 0.01 0.01 0.03 0.07 0.07 0.0% 
Subtotal 15.80 14.95 15.17 15.19 15.29 0.7% 
Logan Airport 28.91 29.24 30.22 31.63 33.45 5.7% 
Total 44.71 44.19 45.39 46.82 48.74 4.1% 





Source: Massport and individual airport data reports. 
Notes: Data for Logan Airport includes domestic, international, and general aviation passengers. 


1 All passengers in millions. Passenger levels are enplaned plus deplaned passengers (where available) or enplaned passengers 
times two. 

2 Reflects updated 2011 to 2014 passenger statistics for Burlington International, Bangor International, and Portsmouth 
International airports based on latest available airport records. 

3 Indicates fewer than 5,000, but more than zero, scheduled commercial passengers. Hanscom Field also reported annual 


non-scheduled passenger enplanements above 10,000 between 2011 and 2015. 


Figure 4-3. Regional Airports’ Share of New England Passengers, 1985-2015 
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Among the regional airports, Bangor International Airport, Portland International Jetport, Worcester Regional 
Airport, and Bradley International Airport experienced some passenger traffic growth in 2015, while passenger 
levels at the other regional airports remained flat or continued to decline slightly. Portland International Jetport 
and Bradley International Airport experienced the largest increases, with passenger traffic growth of 3.7 percent 
(61,000) and 1.0 percent (58,000) respectively in 2015 (Table 4-2). Passenger levels at T.F. Green Airport and 
Tweed-New Haven Regional Airport remained flat in 2015. Burlington International, Manchester-Boston 
Regional, and Portsmouth International Airports saw a decline in passenger levels compared to the previous 
year. 


Aircraft Operation Trends 


This section reports on recent aircraft operations trends for the regional airports, including passenger aircraft 
operations, GA operations, all-cargo aircraft operations, and aircraft load factors. 


Regional Airports Aircraft Operations 


As shown in Table 4-3, total aircraft operations in the New England region (including Logan Airport) remained 
flat in 2015, increasing 0.3 percent from approximately 987,652 operations in 201413 to 991,041 operations in 
2015. An increase in aircraft operations at Logan Airport was offset by an overall decline in aircraft operations 
at the 10 regional airports. Total operations at Logan Airport increased by 2.5 percent (9,133 operations) 
compared to 2014, while total operations at the regional airports decreased by 0.9 percent (5,744 operations). 


Commercial operations in the New England region increased slightly from approximately 585,186 operations in 
2014 to 588,374 operations in 2015. This represented a year-over-year change of 0.5 percent in 2015. 
Commercial operations at Logan Airport increased by 2.2 percent in 2015, offsetting a decline of 1.7 percent at 
the other regional airports. This reflects the continued trend of airlines monitoring capacity and continuing to 
trim services on less profitable routes, even as they add capacity in more profitable markets. Aircraft operations 
have increased at a slower pace than passenger demand, with airlines also moving towards larger aircraft sizes 
and operating with higher passenger loads. These trends are seen across the industry. In 2015, total U.S. 
commercial aircraft operations remained flat compared to 2014, although total U.S. passenger traffic increased 
by 5.0 percent year-over-year.“ 


Combined GA operations at the regional airports and Logan Airport totaled 371,918 operations in 2015, an 
increase of 0.7 percent from the previous year. A sharp drop in crude oil prices in 2015 resulted in falling jet 
fuel prices, which helped to boost GA activity at Logan Airport and some of other regional airports in 2015. GA 
operations at Logan Airport, which remain a small portion of the Airport's total aircraft operations, increased by 
6.6 percent (1,750 operations) in 2015. Overall GA operations at the regional airports increased by 0.3 percent 
(988 operations). Military operations at the regional airports decreased 7.6 percent (2,537 operations) in 2015, 
continuing the declining trend in military operations seen over the past decade. 





13 Reflects updated CY 2014 aircraft operation statistics for some regional airports based on updated FAA tower counts since 
the publication of the 2014 EDR. See Table 4-2 for more details. 
14 Based on U.S. DOT, Bureau of Transportation Statistics for total U.S. scheduled passenger traffic. 
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GA operations continue to be the dominant type of aircraft activity at the regional airports. In 2015, GA 
accounted for 55.6 percent of total aircraft operations or 343,752 operations at the regional airports. In 
comparison, GA represented only 7.6 percent of aircraft activity or 28,166 operations at Logan Airport, which 
primarily accommodates the region’s domestic and international commercial airline operations. Commercial 
airline operations accounted for 39.4 percent of total operations or 243,610 operations at the regional airports 
in 2015. In comparison, commercial operations accounted for 92.4 percent of total operations or 

344,764 operations at Logan Airport in 2015. 


Overall, the regional airports accommodated a much greater share of the region’s aircraft operations than their 
share of air passengers due to high levels of GA traffic. In 2015, the regional airports accounted for 

31.4 percent of the region's passenger traffic, but 62.4 percent of aircraft activity. On average, there were 
approximately 24.7 passengers per aircraft operation at the regional airports compared to 89.7 passengers per 
operation at Logan Airport in 2015, largely reflecting aircraft sizes. 


Total aircraft operations in the region in 2015 were well below the region’s level of aircraft operations in 2000. 
Total aircraft operations are down by almost 40 percent, falling from 1.6 million operations in 2000 to 
991,040 operations in 2015. There were similarly large reductions in all three categories of activity — 
commercial, GA, and military. A number of factors have contributed to the declines. A shift to larger capacity 
aircraft and higher passenger load factors and a concurrent reduction in airline services at smaller regional 
airports have contributed to the declining trend in commercial airline operations. Factors negatively affecting 
GA activity include high fuel prices through most of the past decade, a declining private pilot base, economic 
recessions, and periods of slow economic growth. Military operations have also declined, consistent with 
nationwide trends. 


Annual aircraft operations by airport from 2000 to 2015 are provided in Appendix F, Regional Transportation, 
and are summarized in the table below. 
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Airline Passenger Service in 2015 


Airlines can adjust service at an airport or on a specific route in two ways: by increasing or decreasing the 
number of flights operated and/or by changing the size of the aircraft flown on the route. Changes in flight 
frequency and changes in aircraft size both affect the number of seats available to passengers, also known as 
seat capacity. Airline services are therefore typically discussed in terms of seat capacity as well as the number of 
flight departures. This section examines changes in airline departures and seat capacity at the regional 
airports in 2015 and provides an overview of new and discontinued routes. 


Service Developments at the Regional Airports 


In 2015, a total of 13 airlines provided scheduled passenger service from the 10 regional airports to 41 non-stop 
destinations.‘© Portsmouth International Airport was the only airport to see substantial increase in scheduled 
commercial services in 2015, while the majority of other airports experienced service declines. The steep airline 
service cuts seen after 2007 due to the 2008/2009 economic recession and high fuel prices have largely come to 
an end. However, airlines continue to be conservative in growing capacity, focusing on profitability and 
continuing to reduce frequencies on less profitable routes. 


Table 4-4 shows the share of scheduled domestic departures for Logan Airport and the ten regional airports for 
the August peak travel month from 2011 to 2015. In 2015, Logan Airport accounted for 62.8 percent of domestic 
departures in the New England region with 3,325 weekly departures. Medium-size airports — Bradley International 
Airport, T.F. Green Airport, and Manchester-Boston Regional Airport — accounted for 24.1 percent of the region's 
domestic departures with 1,274 weekly departures. Smaller New England airports accounted for 13.1 percent of 
the region’s domestic departures with 691 weekly departures. Overall, the regional airports’ combined share of 
scheduled domestic departures in the New England region declined further from 39.0 percent in 2014” to 

37.2 percent in 2015. The share for the medium-size airports fell from 25.8 percent in 2014 to 24.1 percent in 
2015, while the smaller airports also saw a slight share decline from 13.2 percent to 13.1 percent. Details of 
scheduled passenger operations by market and carrier for the regional airports for the years 2000 to 2015 are 
presented in Appendix F, Regional Transportation. 





15 A departure is an aircraft take-off at an airport. While aircraft operations include both departures and arrivals, airline services 
are typically described in terms of departures, as the number of scheduled departures generally equals the number of 
scheduled arrivals. Changes in departures translate to changes in overall operations. 

16 Includes Allegiant Air, which serves Bangor International Airport (Sanford and St. Petersburg/Clearwater service), Burlington 
International Airport (Sanford service), and Portsmouth International Airport (Fort Lauderdale, Punta Gorda and Sanford 
service). 

17 Updated since the publication of the 2014 FDR to reflect scheduled departures for Allegiant Air not reported in the Official 
Airline Guide. See Table 4-4 for more details. 
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Table 4-4 Share of Scheduled Domestic Departures — Logan Airport and the Ten Regional 
Airports, 2011-2015 (for August peak travel month) 


2011! 2012! = 2013? 20141 2015 
Logan Airport 57.5% 59.6% 60.8% 61.0% 62.8% 
Bradley International Airport; Manchester-Boston 29.1% 27.6% 26.3% 25.8% 24.1% 
Regional Airport; T.F. Green Airport 
Bangor International Airport; Burlington International 13.4% 12.8% 12.9% 13.2% 13.1% 


Airport; Hanscom Field; Portland International 
Jetport; Portsmouth International Airport; Tweed- 
New Haven Airport; Worcester Regional Airport 


Source: Official Airline Guide Market Files; U.S. DOT T100 

Note: Allegiant Air does not report to the Official Airline Guide; Allegiant Air average weekly scheduled departures from T100. 

1 Updated since the publication of the 2014 EDR report to reflect scheduled departures for Allegiant Air not reported in the Official 
Airline Guide. 


Worcester Regional Airport 


Worcester Regional Airport (MA) is currently served by JetBlue Airways with non-stop service to Fort 
Lauderdale and Orlando. Prior to the entry of JetBlue Airways, Worcester Regional Airport was served only by 
Direct Air, which operated regularly scheduled charter services from 2008 to 2012. When Direct Air filed for 
Chapter 7 bankruptcy in April 2012, Worcester Regional Airport lost all commercial service. A concerted 
marketing effort on the part of Massport and the local Worcester community resulted in the launch of JetBlue 
Airways at the Airport in November 2013. In 2015, Jetblue Airways maintained daily service on 100-seat 
Embraer 190 aircraft to Ft. Lauderdale and Orlando, with no change from 2014. 


Bradley International Airport 


Annual seat capacity at Bradley International Airport in Windsor Locks, CT decreased by 5.6 percent in 2015. 
The capacity decline was driven by service reductions by both American Airlines (18.3 percent reduction in 
seats) and Southwest Airlines (7.2 percent reduction in seats). In 2015, American Airlines continued to integrate 
operations with US Airways and adjust its network. After discontinuing non-stop service to Los Angeles in 2014, 
American Airlines also discontinued service to Pittsburgh in 2015. In addition, the carrier cut frequencies to 
Dallas/Ft. Worth and Miami and reduced seat capacity in the Charlotte, Philadelphia, and Washington National 
markets. Southwest Airlines discontinued its recently launched Atlanta service in 2015, but maintained service 
levels in other markets. JetBlue Airways was the only carrier to increase overall seat capacity substantially at 
Bradley International Airport in 2015. JetBlue Airways saw seat capacity growth of 14.7 percent in 2015, 
primarily due to its new twice daily Washington National service launched in 2014. 


T.F Green Airport 


T.F. Green Airport (RI) saw an overall seat capacity decrease of 1.3 percent in 2015. American Airlines, Cape Air, 
Delta Air Lines, and United Airlines reduced scheduled frequencies and available seat capacity at the airport, 
with American Airlines and Delta Air Lines implementing the most significant cutbacks. American Airlines 
reduced capacity on previous US Airways operated services by over 20,000 seats, while Delta Air Lines reduced 
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capacity on its Atlanta and Detroit routes and discontinued Delta Connection service to Minneapolis. In 2015, 
T.F. Green Airport did gain international service by two new carriers. TACV Cabo Verde Airlines introduced one 
to two times weekly, year-round non-stop service to Praia (Cape Verde), shifting operations from Logan Airport 
to T.F. Green Airport in June 2015. Condor, a German leisure airline, also began one to two times weekly 
summer seasonal service to Frankfurt in June 2015. 


Manchester-Boston Regional Airport 


Manchester-Boston Regional Airport (NH) saw an overall reduction in both scheduled departures and seat 
capacity as Delta Air Lines reduced frequencies in all three of its markets: Atlanta, Detroit, and New York La 
Guardia. Southwest Airlines also trimmed frequencies on its Orlando and Chicago Midway services. These 
reductions were offset by some capacity growth by American Airlines and United Airlines at the Airport in 2015. 
American Airlines and United Airlines increased scheduled seat capacity by 6.2 percent and 2.8 percent 
respectively compared to 2014. Charlotte was the largest growth market for American Airlines, while United 
Airlines’ growth was focused on the Newark market. 


Portland International Jetport 


Portland International Jetport (ME) experienced a 3.4-percent increase in airline seat capacity in 2015 due to 
service increases by American Airlines, United Airlines, and Southwest Airlines. American Airlines increased 
scheduled seats by 9.7 percent, adding frequencies in the Charlotte and Washington National markets. United 
Airlines and Southwest Airlines also increased seat capacity by 5.5 percent and 3.5 percent respectively. United 
Airlines added scheduled frequencies to New York (Newark), while Southwest Airlines increased seat capacity in 
its Baltimore market. Delta Air Lines and JetBlue Airways reduced seat capacity at Portland International Jetport 
in 2015, with Delta Air Lines decreasing frequencies to Detroit and down-gauging from large jet to RJ service in 
the New York La Guardia market and JetBlue Airways reducing frequencies to New York JFK. 


Burlington International Airport 


Burlington International Airport (VT) experienced an overall decline in airline capacity in 2015. Delta Air Lines, 
JetBlue Airways, United Airlines, and Porter Airlines reduced services at the airport, while American Airlines and 
Allegiant Air added some capacity in 2015. Delta Air Lines reduced seat capacity by 5.2 percent, decreasing 
scheduled seats to both New York La Guardia and Detroit. JetBlue Airways continued to reduce seat capacity in 
the New York JFK market. United Airlines increased capacity to Newark, but offset this growth with reductions 
in the Washington Dulles and Chicago O'Hare markets. Seasonal service to Toronto City Airport by Porter 
Airlines was adjusted to a more limited winter schedule in 2015, with a 17.0 percent reduction in scheduled 
departures. American Airlines began non-stop service to Charlotte in September 2015 and increased overall 
seat capacity at Burlington by 5.3 percent in 2015. Allegiant Air also saw some growth in 2015, increasing 
scheduled frequencies in its Orlando/Sanford market. 


Bangor International Airport 


Bangor International Airport (ME) saw an overall seat capacity decrease of 4.8 percent in 2015. American 
Airlines, Delta Air Lines, and United Airlines all decreased scheduled seats in 2015, while Allegiant Air had a 
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slight increase in overall capacity at the Airport. American Airlines, Delta Air Lines, and United Airlines reduced 
seat capacity at Bangor International Airport by 3.3 percent (4,460 seats), 9.9 percent (10,540 seats), and 

12.2 percent (1,980 seats) respectively. The Detroit market, served by Delta Air Lines, saw the largest service 
reduction with scheduled frequencies cut by over one third in 2015. New York La Guardia, Chicago O'Hare, 
Philadelphia, and Washington National also saw service reductions. Allegiant Air discontinued its recently 
launched non-stop service to Punta Gorda, but increased frequencies in its Orlando/Sanford and 

St. Petersburg/Clearwater markets. 


Tweed-New Haven Airport, Portsmouth International Airport, and Hanscom Field 


Among the other smaller regional airports, Tweed-New Haven Airport (CT) and Portsmouth International 
Airport (NH) are both served by a single carrier, while Hanscom Field (MA) has no scheduled commercial 
service. Scheduled seat capacity at Tweed-New Haven Airport declined slightly by 1.0 percent in 2015 as 
American Airlines, the only carrier offering scheduled service, reduced frequencies in its Philadelphia market. 
Portsmouth International Airport lost scheduled commercial service in 2008 when Allegiant Air discontinued 
services, but regained commercial service in 2013 when Allegiant Air re-entered the market with non-stop 
service to Orlando/Sanford. Allegiant Air has continued to expand at the airport in recent years, adding Punta 
Gorda as a second destination in 2014 and Ft. Lauderdale as a third destination in late 2015. Portsmouth 
International Airport saw seat capacity growth of 49.8 percent in 2015 due to Allegiant Air's increased service. 
Hanscom Field does not have scheduled commercial service; public charter carrier, Streamline, introduced 
regularly scheduled service on turboprop aircraft from Hanscom Field to Trenton, NJ in 2011, but this service 
was discontinued in 2012. 


Regional Reliance on Logan Airport 


Despite the service reductions at the regional airports in 2015, the trend of decreased reliance on connecting 
service through Logan Airport continued. Figure 4-4 shows that the share of flights between the regional 
airports and Logan Airport has been declining steadily since the mid-1990s. In the early 1990s, scheduled 
service to Logan Airport represented over 20 percent of regional airport flights. This share dropped as regional 
airports gained more non-stop service to both origin and destination (O&D) airports and airline connecting 
hubs. In 2010, the last scheduled flights from the regional airports to Logan Airport were eliminated. The 
significance of this trend is that it reduces pressure on Logan Airport to provide connecting service for small 
planes from small communities to other destinations, resulting in more convenient air service routings for 
passengers, and opening up capacity at Logan Airport for transcontinental and international flights. 


However, while service between the 10 regional airports and Logan Airport has been eliminated, other remote 
communities in New England continue to rely on Logan Airport for connecting services. Logan Airport acts as a 
connecting hub for a number of other New England airports, such as the Cape Cod and Island Airports. 

Logan Airport remains the sole commercial air service destination for some communities, such as Augusta, 
Presque Isle, and Rockland, ME, as well as Rutland, VT. 
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Figure 4-4 Share of Flights Originating at Regional Airports with Logan Airport as Destination, 
1990-2015 
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Source: Official Airline Guide Market Files (August for each year). 
Note: Includes Bangor International, Bradley International, Burlington International, Hanscom Field, Manchester-Boston Regional, 
Portland International, Portsmouth International, T.F. Green, Tweed-New Haven, and Worcester Regional airports. 


Regional Aviation Economic Impact Study 


In 2014, the Aeronautics Division of MassDOT completed a wide-ranging economic impact study of the 
statewide airports system's (the 39 public use airports including Logan Airport) contribution to the economy of 
Massachusetts. The analysis found that Massachusetts public use airports generated $16.6 billion in total 
economic activity, including $6.1 billion in total annual payroll resulting from 162,250 jobs that can be traced to 
the aviation industry.?8 In particular, Massport’s three airports are noted to make significant contributions to 
the regional economy, generating approximately $15.1 billion or 91 percent of the overall economic benefits 
generated by the Massachusetts airport system.?? Specifically, Logan Airport supported approximately 

132,000 jobs in Massachusetts and the total economic impact of Logan Airport is now estimated at 
approximately $13.4 billion per year.2° Worcester Regional Airport supported 360 jobs with a total economic 
impact of $46.4 million, while Hanscom Field supported 1,745 jobs with a total economic impact of $349 billion. 
Hanscom Field is particularly important for its function as an active joint commercial/military facility, which is 
aided by its proximity to the Boston-area technology and research industry. For every $100 spent by 
aviation-related businesses, an additional multiplier impact of $56 is created within Massachusetts, according 
to the study. While the economic impact of the region's airports was the focus of the study, it also noted 
qualitative benefits of the state’s airports including: 





18 Massachusetts Department of Transportation Aeronautics Division. Massachusetts Statewide Airport Economic Impact Study 
Update Executive Summary. (2014). http://www.massdot.state.ma.us/portals/7/docs/airportEconomicImpactSummary.pdf 
Accessed July 26, 2015. 

19 Ibid. 

20 Massachusetts Department of Transportation Aeronautics Division. Massachusetts Statewide Airport Economic Impact Study 
Update Executive Summary. (2014). http://www.massdot.state.ma.us/portals/7/docs/airportEconomicImpactSummary.pdf 
Accessed July 26, 2015. 
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Facilitating emergency medical transport; 

Providing police support; 

Supporting aerial surveying, photography, and inspection operations; 
Conducting search-and-rescue operations; 

Supporting the U.S. military and other government operations; and 


Providing youth outreach activities. 
Regional Airport Facility Improvement Plans 


The following section describes significant airport improvements that are planned or under construction at the 
regional airports in the near future. 


Hanscom Field 


Massport continues to invest in Hanscom Field (BED) to improve and upgrade facilities and maintain a safe, 
secure, and efficient airport. Past and future capital investments ensure that Hanscom Field can continue to 
serve its role as a GA reliever to Logan Airport and premier business aviation facility for the region. In FY 2015, 
Massport invested $4.1 million in airfield, terminal, equipment, and other facility improvements at 

Hanscom Field. These airport improvement projects are summarized in the annual reports on The State of 
Hanscom.?" 


Massport’s recent capital investment projects at Hanscom Field included: 


Massport rehabilitated the Runway 5 safety area beyond the runway end, including a portion of 
Taxiway G. 


Massport removed vegetation obstructions on all four runway ends using recommendations in the 
2014 to 2018 Vegetation Management Plan update. 


Massport Fire-Rescue began operations in November 2015 while U.S. Air Force Fire continues to 
provide support for structural fires and secondary support for emergency response. Construction to 
add a vehicle bay to the existing Massport maintenance garage also began. 


Massport continued to implement all aspects of its Wildlife Hazard Management Plan for BED. 
Massport installed a wildlife exclusion fence near the headwaters of the Shawsheen River to prevent 
wildlife from entering the airfield. 


Massport installed signage and landscaping at the entrance to Hanscom Drive. Massport also finalized 
replacement of the field maintenance garage roof, which was at the end of its useful life. 


Planned projects for FY 2016 and beyond include: 


The airfield lighting control system will be replaced. 





21 Massport. March 2016. 7he State of Hanscom. https://www.massport.com/media/387147/StateOfHanscom-2015.pdf. 
Accessed June 9, 2016. 
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= Airfield pavement replacement will continue to be an ongoing project in coming years. 
= Rehabilitation of the T-Hangar roof. 

= Rehabilitation of landside roadways. 

= Improvements to airfield drainage. 


= The electrical feeders for Hangars 1 and 2 will be replaced. 


In addition to Massport’s investments, the Authority solicits third-party development of facilities that support 
and enhance Hanscom Field’s role in the regional transportation system. Many of the hangars at Hanscom Field 
are owned or leased by tenants who are responsible for maintaining them. 


On-going third-party projects at Hanscom Field include: 


= In 2012 and 2013, Jet Aviation undertook the planning and design process to replace Hangar 17 with a 
more modern facility. In 2013, Jet Aviation submitted an Environmental Assessment to the FAA to 
begin the permitting process. FAA issued a Finding of No Significant Impact (FONSI) in April 2014. In 
2014, the permitting process continued and the Massachusetts Department of Environmental 
Protection approved the project in March 2015. In 2015, Jet Aviation began phase 1 of construction, 
which includes two parking lots, an access road, and underground infrastructure to support the new 
parking lots. 


=  Massport is in the process of working with General Services Administration (GSA) to acquire a parcel of 
land north of the airfield currently owned by the U.S. Navy. The transfer is expected to be complete in 
2017. Initial planning for aviation uses of this parcel is underway. 


Worcester Regional Airport 


The Worcester Regional Airport Master Plan 
Update, completed in 2008, was funded by the 
FAA and the former Massachusetts Aeronautics 
Commission. The Worcester Regional Airport 
Master Plan provides a strategic roadmap to 
guide airport development through 2020. 
Near-term projects were focused on 
maintaining essential operations, safety, and 
security functions and included runway 
pavement reconstruction, runway safety area 
upgrades, and a vegetation removal and 





maintenance plan. Long-term initiatives include 


Seles fee od : An aircraft at Worcester Regional Airport. 
upgraded corporate/GA facilities including a Source: Massport 


fixed base operator (FBO) facility and hangars, which has already been completed, as well as a new Airport 
Rescue and Firefighting Facility (ARFF), and ongoing runway and taxiway pavement rehabilitation. Various 
demand-driven projects including terminal enhancements and additional parking facilities were also identified; 
however, these projects depend on the level and type of future aviation activity realized at Worcester Regional 
Airport (ORH). 
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Together, with the City of Worcester, Massport is investing $100 million over the next 10 years to 
revitalize and grow commercial operations at Worcester Regional Airport. As a result of this 
collaboration, JetBlue Airways has already handled over 350,000 passengers at ORH since commencing 
operations in late 2013. 


Massport is currently pursuing enhancements to Worcester Regional Airport's all-weather capability 
including upgrading the Runway 11 Instrument Landing System from a CAT I to a CAT III system, and 
its associated required infrastructure and navigation aids along with a partial parallel taxiway. This 
project, which will allow aircraft to land on Runway 11 during virtually all weather conditions, is a safety 
and operational priority for the Airport. Massport submitted an Environmental Notification Form for 
the Worcester Regional Airport CAT-III Instrument Landing System and Taxiway Project to the 
Massachusetts Executive Office of Energy and Environmental Affairs in January 2014. The 
Massachusetts Environmental Policy Act (MEPA) Office determined that no further review was required, 
allowing the project to advance into the detailed permitting phase. The FAA issued a FONSI in February 
2015. All local, state, and federal permits were secured by late 2015 and construction is underway, with 
completion anticipated in 2017. 


Massport started a $3 million renovation project in April 2014 that includes the demolition of the 
control tower, safety upgrades, and a CAT III Instrument Landing System. This project was completed in 
2015. 


In January 2012, Massport approved a proposal by Rectrix Commercial Aviation Services, Inc. to 
develop an aircraft hangar and office space at Worcester Regional Airport. The FAA issued a FONSI on 
August 13, 2013. Construction started on the $6.7 million project in August 2013. The Rectrix project 
includes 27,000 square feet of hangar and office space that will house large corporate jets and a 
regional aircraft maintenance facility. Rectrix will offer private jet charters and FBO services, including 
transient aircraft parking and fueling services from the new hangar facility. The FAA issued a FONSI on 
April 4, 2014. Construction was completed in November 2015. 


In October 2014, Massport received a FONSI from FAA for a future maintenance hangar at Worcester 
Regional Airport. A developer for the proposed 40,000 to 50,000 square-foot hangar has yet to be 
identified. 


Massport and third party developers have committed to invest in the following additional airside and 
landside improvement projects over the next few years: 


« — Installation of a new terminal roof and HVAC system; 
« Airside and landside pavement rehabilitation; 

« — Rehabilitation of the existing ARFF station (underway); 
= — Security improvements; and 


= Obstruction removal. 


Regional Transportation 4-20 


Boston-Logan International Airport 2015 EDR 


Long-term Worcester Roadway Improvements 


In 2008, the Central Massachusetts Regional Planning Commission initiated the Worcester Regional Mobility 
Study”? that was envisioned as a transportation plan with the goal of improving the movement of people and 
goods throughout the Greater Worcester Region. The final Study was released in May 2011. One of the Study’s 
objectives was to improve ground transportation access between the regional roadways and Worcester 
Regional Airport within the context of an “economic development corridor” that could benefit other local 
businesses. Several alternative routes were identified and recommended for further study including a new 
interchange off Interstate 90 in the vicinity of Route 56. The Study also assessed a range of alternatives to 
address regional mobility concerns and recommended 13 roadway infrastructure improvements intended to 
reduce congestion, enhance regional mobility, and address existing interchange/intersection constraints. The 
study presented the recommended phasing and packaging of recommended alternatives into short-term (zero 
to five years), mid-term (five to 10 years), and long-term actions (over 10 years). 


Near-term Worcester Directional Signage Improvement Program 


The Central Massachusetts Regional Planning Commission also supported Massport’s goal to identify 
immediate actions for improving roadway access to Worcester Regional Airport through a signage 
improvement program. In collaboration with MassDOT and the City of Worcester, Massport identified six 
primary routes now used by travelers to access Worcester Regional Airport. Massport also developed a sign 
design and placement plan. The goal was to improve directional signage on these roads between Worcester 
and the Massachusetts Turnpike and Interstate 290 by achieving the following objectives: 


To ensure that key decision points would be adequately signed; 
To reduce sign “clutter” by removing old and unnecessary signs; and 


To design and install new airport trailblazer signs consistent with the Manual on Uniform Traffic 
Control Devices standards. 


MassDOT has installed the desired signs that were produced by the Massport Sign Shop. To date, more than 
85 signs have been installed including several signs on Auburn roads approved by the Town of Auburn in 
March 2011. 


T.F. Green Airport 


In September 2011, the FAA issued a Record of Decision (ROD) approving the Preferred Alternative for the T.F. 
Green Airport Improvement Program, which will allow an extension to the airport's main runway, Runway 5-23, 
to allow non-stop flights to the West Coast as well as Runway Safety Area improvements on the crosswind 
runway, and other projects. The crosswind Runway Safety Area projects were substantially completed in 2015. 
Construction of the Runway 5-23 extension began in 2016 and will be completed in 2017. The Main Avenue 
relocation on the Runway 5 End, an enabling project for the runway extension, began in 2015 and was 
completed in 2016. The Airport Improvement Program includes the following projects: 





22 Central Massachusetts Regional Planning Commission. Worcester Regional Mobility Study. 
http://www.cmrpc.org/sites/default/files/download/Worcester Mobility Study RFP_02262008.pdf. Accessed June 9, 2016. 
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The Runway 16 End Safety Area improvements involved installation of Engineered Material Arresting 
System (EMAS), airfield electrical improvements on the Runway 16 end, and reconfiguration of the taxi 
lane from the northeast ramp to the Runway 16 end. This project is complete. 


The demolition of Hangar 1, an obstruction to airspace on the Runway 16 End, was completed in 
July 2014. 


Construction of the Runway 34 End Safety Area improvements began in 2014. Major elements of the 
project included EMAS construction at the Runway 16 and 34 Ends, partial reconstruction of Taxiway C, 
and construction of the associated airport service road. Construction was substantially complete at the 
end of 2015. 


The Runway 5 End extension began in the summer of 2016 and will be completed by the end of 2017. 
This project involves extension of the primary runway from its current length of 7,166 feet to 8,700 feet, 
which will allow for long haul flights to West Coast destinations. The project also involves an extension 
of the parallel Taxiway M and construction of an EMAS at the Runway 5 end. The Main Avenue 
relocation (an enabling project for the runway extension) began in August 2015 and was completed in 
the fall of 2016. 


The Runway 5 extension required the relocation of Winslow Park, which commenced in June 2014 and 
was completed in 2015. Work included replacement of the existing soccer and softball fields, 
playground facility, concession and restroom facilities as well as roadway calming treatments and 
landscaping improvements. 


Separate from the T.F. Green Airport Improvement Program, construction of a Deicer Management System, 
which allows for the collection and treatment of glycol used to de-ice aircraft at T.F. Green, began in 2013 and 
was put into operation in 2015. 


Manchester-Boston Regional Airport 


Since the early 1990s, over $500 million was invested in Manchester-Boston Regional Airport to improve and 
develop landside and airside facilities and infrastructure. Projects included a 158,000-square foot passenger 
terminal and two subsequent 75,000-square foot terminal additions, a 4,800-space parking garage with an 
elevated pedestrian walkway connection to the terminal, roadway improvements, runway safety area 
improvements, and extensive runway reconstruction and lengthening. Recent customer service enhancement 
initiatives have included the construction of a new cell phone lot in 2007 for motorists waiting to pick up 
passengers and various concessions improvements through 2008 and 2009. 


Manchester-Boston Regional Airport completed an Airport Master Plan Update in 2011. The master plan 
update provides a blueprint for development and improvement of airport facilities and infrastructure through 
2030. Recent and on-going improvement projects at the airport include: 


The Terminal Ramp Replacement Project to rehabilitate the concrete apron areas adjacent to the 
terminal building began in 2012 and was completed in 2013. 


Demolition of structures in the runway protection zone (RPZ) of Runway 06 will remove buildings with 
usages deemed non-compatible with RPZs as defined by the FAA. Elements of the project include 
demolishing the Highlander Inn and Conference Center and associated buildings. 
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Upgrades to the terminal building heating, ventilation, and air conditioning (HVAC) systems will 
address certain deficiencies in the terminal cooling system and will provide significant improvements to 
customer comfort levels within areas of the terminal building. 


Parking Lot A access improvements. 


Overlaying a portion of Taxiway M. 


Other potential projects over the coming years include: wireless network and support services; rental car 
customer service facility; security checkpoint consolidation; operations and maintenance of the in-line baggage 
handling system, and passenger boarding bridge. 


Bradley International Airport 


A $200 million airport modernization project at Bradley International Airport was completed in 2010. The 
modernization project included a refurbished and expanded Terminal A with an additional 260,000 square feet 
of new concourse, ticket counters and waiting areas, major gate renovations, and a state-of-the-art security 
and communications system. A 28,000-square foot International Arrivals Building was also completed. 


In 2011, the Connecticut Airport Authority was established to oversee the operation and development of 
Bradley International Airport. The Connecticut Airport Authority, a quasi-public agency consisting of an 
11-member board, manages day-to-day operations at Bradley International Airport, as well as at five GA 
airports in Connecticut. The goal of the Connecticut Airport Authority is to transform Bradley International 
Airport and the state's five GA airports (Danielson, Groton/New London, Hartford Brainard, Waterbury-Oxford, 
and Windham airports) into economic drivers for the state. Bradley International Airport was previously run by 
a board under the Connecticut Department of Transportation. 


A three-year renovation project for the airport hotel, the Sheraton Bradley Airport Hotel, was completed in 
2011, featuring newly outfitted guest rooms, a redesigned lobby, and an expanded fitness center and pool. 
More recently, the Connecticut Airport Authority has announced the completion of a food court renovation as 
well as the opening of a new cell phone waiting lot. The 2010 to 2013 Bradley International Airport Strategic 
Plan highlights several airport improvement projects between 2012 and 2013. These projects include: 


A sound insulation program; 

Rehabilitating Taxiway C North; 

Rehabilitating Taxiway C South; 

Utility relocation and obstruction removal; 

Demolishing old Murphy Terminals and designing of new Terminal B; and 


Constructing roadway realignment. 


The airport's $280 million capital improvement program for FY 2014 through FY 2018 includes the following 
projects: 


A consolidated rental car facility; 


Demolishing the Murphy Terminal; 
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Roadway demolition and re-alignment; 
Utility relocation; and 


Airfield improvements. 
Regional Long-Range Transportation Planning 


A balanced regional intermodal transportation network would reduce reliance on Logan Airport as the region’s 
primary transportation hub and provide New England travelers with a greater range of viable transportation 
options. This section highlights efforts to achieve this balance through cooperative transportation planning at a 
broad array of transportation agencies and concerned parties to promote an integrated, multimodal regional 
transportation network. 


In 2009, MassDOT was created to unify the state’s various transportation agencies. The unified MassDOT 
brought together many Commonwealth entities that plan, build, own, operate, and maintain all modes of 
transportation, under a five-member board of directors. In 2015, the MassDOT Board was expanded to an 
11-member board of directors and a separate five-member Massachusetts Bay Transportation Authority 
(MBTA) Financial Oversight Board. (Massport remains an independent authority focused on airport and seaport 
needs with its own board, including the Secretary of MassDOT as an ex officio member.) The creation of 
MassDOT was intended to help integrate, coordinate, and prioritize multimodal transportation policy and 
investment in Massachusetts, resulting in a more effective, efficient, equitable, rational, and innovative 
transportation system. As a fundamental part of the transportation framework in the Boston metropolitan area, 
and for all of New England, Massport supports an integrated multimodal transportation policy to improve the 
efficient use of transportation infrastructure on both a metropolitan and a regional scale. In 2011, MassDOT 
continued to make strides in improving the existing transportation system by addressing structurally deficient 
infrastructure with innovative construction techniques, developing a comprehensive environmental 
responsibility and sustainability initiative, and continuing to invest in the Boston metropolitan area’s rapid 
transit. 


Logan Airport's functional role is New England's premier commercial airport, providing an essential and 
efficient connection between the New England states and the global economy. Recent studies have indicated 
that there is a significant lack of usable aviation capacity in the coastal mega-regions*? (although not in Boston 
itself) and identify a need for access to alternative forms of short-distance travel across these regions.” Since 
the construction of a second major Boston airport has been judged impractical in the past, the potential of 
high-speed rail is increasingly viewed as an important complementary component in the regional 
transportation system and aviation planning.”° Given the comparable travel times, proximity of service to 
downtown Boston, and the potential for highly efficient electrified propulsion, high-speed rail could provide 
efficient intercity connectivity for city-pairs in a corridor up to 600 miles long, that would be competitive with 





23 The coastal mega-regions are the continuously urbanized areas along the east and west coasts of the U.S. (Washington, DC, 
Philadelphia, New York City, Hartford, Boston) 

24 FAA: Capacity Needs in the National Airspace system 2007-2025 (commonly referred to as FACT-2) and TRB: ACRP Report 31: 
Innovative Approaches to Addressing Aviation Capacity Issues in Coastal Mega-regions. 

25 Transportation Research Board ACRP 03-23: Integrating Aviation and Passenger Rail Planning. 
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air travel.2° Boston's South Station is undergoing planning and design for expansion that would support 
current and future rail mobility in Massachusetts and along the NEC including supporting future high-speed 
rail. In 2012, Amtrak services in the NEC had a 54-percent share?’ of the Boston-New York City markets 
(excluding traffic by other surface modes such as private car and bus). 


Massachusetts Statewide Airport System Plan 


The MassDOT Aeronautics Division completed the Massachusetts Statewide Airport System Plan in 2010. The 
Massachusetts Statewide Airport System Plan provides guidance to state policy makers for the long-term 
development of the Commonwealth’s airport system. It documents the status of the current airport system; 
provides a long-term vision for the system; identifies system goals and related improvements; establishes 
priorities for system and airport funding; and provides supporting data and materials. 


Boston and Statewide Long-term Transportation Vision 


In July 2015, the Boston MPO published its quadrennial long-range plan for the region and its transportation 
network, titled Charting Progress to 2040.78 The plan focuses on six goals: safety, preservation of the existing 
system, capacity management/mobility, clean air/clean communities, transportation equity, and economic 
vitality. It envisions the use of new technology and prioritizes safety, equitable access, mobility, and varied 
transportation options. 


The vision described by the Boston MPO identifies the Boston metropolitan region as continuing to be an 
economic, educational, and cultural hub which will continue to contribute to a high quality of life. A high 
quality of life is supported by a well-maintained transportation system consisting of safe, healthy, efficient, and 
varied transportation options. The variety of transportation options will allow people to find jobs and services 
within easy reach of affordable housing, and will reduce environmental impacts thereby improving air and 
environmental quality. This vision is possible through attentive maintenance, cost-effective management, and 
strategic investment in the region's transportation system. This vision is broad-based; more specifically for the 
Airport, the long-range vision finds that support for air cargo is critical, as the 2010 Massachusetts State Freight 
Plan? found that air freight shipping will grow more quickly than any other shipping mode. 


In 2014, MassDOT developed the Commonwealth's first fully multimodal long-range transportation plan known 
as weMove Massachusetts.*° The most recent federal transportation reauthorization requires that each state 
develop performance-based long-range transportation plans. It also responds to requirements in the 2009 
Massachusetts transportation reform law to create such a plan. 





26 America 2050. Where High-Speed Rail Works Best. http://www.america2050.org/pdf/Where-HSR-Works-Best.pdf. Pages 1-2. 
Accessed June 9, 2016. 

27 Latest available statistics from Amtrak; nothing more recent has been released. 

28 Boston Region Metropolitan Planning Organization. Charting Progress to 2040. http://www.ctps.org/Irtp. Accessed 
June 9, 2016 

29 Massachusetts Department of Transportation. September 2010. State Freight Plan. 
https://www.massdot.state.ma.us/portals/17/docs/freightplan/MAFreightPlanSeptember2010v2.pdf. Accessed June 9, 2016. 

30 Massachusetts Department of Transportation. weMove Massachusetts. 
https://www.massdot.state.ma.us/wemove/Home.aspx. Accessed June 9, 2016. 
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The philosophy behind weMove Massachusetts is that MassDOT should make logical, defensible, and smart 
choices on how to invest the agency's limited resources The goals of weMove Massachusetts are: to engage 
stakeholders, including internal agency stakeholders, through a bottom-up approach in a discussion about the 
present and future needs of the transportation system; to build action-oriented policies based on stakeholder 
feedback that can serve as a bridge between MassDOT's values and investments; and to develop a forward 
thinking, data-driven, decision-making methodology to assist MassDOT in implementing its priorities 
transparently and measurably. 


Massport is an active participant in the development of the Boston MPO long-range transportation plan and 
has a representative on the weMove Massachusetts Stakeholder Advisory Group. 


Regional Cooperative Planning Efforts 


Massport participates in regional transportation planning efforts, which are listed below. 


New England Regional Airport System Plan (NERASP) — Commercial Service Airports 


In fall of 2006, the FAA New England Region, in concert with the New England Airport Directors and 

New England State Aviation Directors, completed the NERASP.*! The results of this study describe the 
foundation of a regional strategy for the air carrier airport system to support the needs of air passengers 
through 2020. To date, the development of that strategy has been instrumental in facilitating the investment 
and development of the primary commercial airport system in New England. 


New England Regional Airport System Plan — General Aviation (NERASP-GA) 


During preparation of the 2006 NERASP study, which analyzed the primary commercial airports in 

New England, the group recognized that a similar evaluation of GA would also prove useful. It would provide 
state aviation officials with a greater understanding of airport roles and infrastructure investment. Faced with 
the current economy, rising airport and aircraft operational costs, declining operational activity, an aging 
infrastructure, and with limited state and federal funds to address improvements, the importance of developing 
both a short-range and long-range perspective on the future performance of the New England GA airport 
system is clear. 


The New England state aviation officials, in partnership with the FAA, are currently conducting a study of the 
GA airport system in New England, including primary commercial service airports that service a GA component. 
This assessment of the New England GA airport system will provide state aviation officials with a common 
understanding of their state airport system in relation to the New England region as a whole. Assisted by this 
information, the FAA will be better positioned to make decisions regarding priority capital investments. 
Moreover, the NERASP study proved that the geographic boundary of the New England region, as well as its 





31 The New England Regional Airport System Plan (NERASP), which was published by the FAA in 2006, includes Logan 
International Airport and these 10 regional airports (Bangor International, Bradley International, Burlington International, 
Hanscom Field, Manchester-Boston Regional, Portland International, Portsmouth International, T.F. Green, Tweed-New 
Haven, and Worcester Regional airports). 
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cultural identity, makes an overall study of New England an effective planning approach. Information on the 
NERASP-GA study can be found at http://www.nerasp-ga.com. 





Conference of New England Governors (CONEG) and the Conference of New England 
Governors and Eastern Canadian Premiers (NEG/ECP) 


The Conference of New England Governors (CONEG) is a formally established body that coordinates regional 
policy programs in the areas of economic development, transportation, environment, energy, and health, 
among others. The CONEG also provides secretarial support to the separate Conference of New England 
Governors and Eastern Canadian Premiers (NEG/ECP). The latter coordinates policies of common interest across 
borders including, infrastructure, energy, the environment, economic development, and trade. The CONEG 
offers a forum for policy on aviation and intercity passenger rail, particularly in the northeastern coastal 
mega-region, as part of a larger transportation system that needs modal balance. Efficient use of this 
multi-state network affects the overall viability of the highway, aviation, freight, and commuter rail 
transportation networks that serve the region and the nation. Improved planning coordination between 
airports and intercity passenger rail services and related ground transportation offers the potential to achieve 
complementary investments in airport and rail capacity and services. 


MassDOT has a representative on the NEG/ECP Transportation and Air Quality Committee, which covers 
regional transportation issues and infrastructure development, use, and efficiency. The NEG/ECP and other 
policy decision makers throughout the region have been able to utilize strategies and information developed in 
the NERASP, which provides a framework for integrated regional aviation policy and planning. This 
organization serves an important function to help achieve a greater balance between air, rail, and auto trips, 
and ultimately help to increase overall transportation capacity without overburdening Logan Airport and the 
New England aviation system. 


In 2015, the NEG/ECP passed and implemented the Climate Change Action Plan which provided direction on 
reducing greenhouse gas emissions and a target range of at least 35 to 45 percent below 1990 levels by 2030.*4 
Since 1973, the six New England states and the five Eastern Canadian provinces have worked cooperatively to 
address their shared interests across the border. Through the annual conferences of governors and premiers 
and discussions of joint committees, NEG/ECP encourages cooperation by: 


Developing networks and relationships; 
Taking collective action; 

Engaging in regional projects; 
Undertaking research; and 


Increasing public awareness of shared interests. 





32 Conference of New England Governors and Eastern Canadian Premiers. Resolution 39-1, Reso/ution Concerning Climate 
Change. August 30, 2015. 


Regional Transportation 4-27 


Boston-Logan International Airport 2015 EDR 


Among the topics recently addressed by the governors and premiers are: 


Ensuring a clean, efficient and reliable energy future for the region; 

Energy innovation for a competitive economy; 

Changing global energy markets and the region's energy landscape; 
Cross-border partnerships for economic development and trade; 
Transportation and air quality; 

Climate change action plans and greenhouse gas emission reduction strategies; 
Energy efficient vehicle and infrastructure technologies; and 


Cross border mutual aid in emergency planning.” 


Regional Rail Transportation Initiatives 


This section reports on recent developments and current rail service originating in Boston, the status of air-rail 
linkages in the NEC, and the expanding Pilgrim Partnership, which provides commuter rail between 
Massachusetts and Rhode Island. 


Amtrak Northeast Corridor (NEC) 


Amtrak's NEC is an intercity rail line that operates between Boston-South Station and Washington, DC via New 
York City. Other major destinations served by the route include Providence, RI; New Haven, CT; 

Philadelphia, PA; and Baltimore, MD. Logan Airport passengers can connect directly to Boston-South Station via 
Silver Line bus rapid transit (BRT) service or via taxi or other unscheduled mode. Amtrak operates two services 
between Boston and Washington, DC: the Acela Express (high-speed, limited-stop service) and the Northeast 
Regional (lower-speed service that makes local stops along the route). Travel times on the Acela Express range 
from approximately 3.5 hours from Boston to New York to approximately 6.75 hours from Boston to 
Washington, DC. Travel times on the Northeast Regional range from about 4.25 hours from Boston to New 
York to approximately 7.75 hours from Boston to Washington, DC. On weekdays, a total of 19 daily departures 
are offered from Boston-South Station to Penn Station in New York, of which about half are Acela Express. On 
Saturdays and Sundays, a total of 12 departures and 14 departures are offered from Boston-South Station to 
New York, respectively. Most trips continue south to Washington, DC, and a smaller number of Northeast 
Regional trains continue further south to Central and Eastern Virginia. 


System-wide Amtrak ridership was 30.9 million one-way trips in FY 2015, a decrease of 0.1 percent from 

FY 2014. The NEC represented about 38 percent of total system-wide Amtrak ridership. In FY 2015, the NEC 
carried 11.7 million passengers on its Acela Express and Northeast Regional services, up 0.5 percent from the 
prior year. Acela Express accounted for 3.5 million passengers, while the Northeast Regional accounted for 
8.2 million passengers. Overall NEC ridership reached a new record in 2015, surpassing 2014 record levels. 





33 New England Governors/Eastern Canadian Premiers. http://www.coneg.org/negecp. Accessed June 13, 2016. 
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Amtrak's share of the Northeast total passenger market has increased substantially since the introduction of 
Acela Express service in 2000. 


Recent forecasts of Amtrak ridership along the NEC indicate that ridership could reach 17.4 million passengers 
in 2020, 26.2 million passengers in 2030, and 43.5 million passengers in 2040. This forecast indicates that the 
substantially reduced travel times of high-speed rail transportation would become more attractive along the 
NEC.*4 


Northeast Corridor Infrastructure Master Plan and Next-Generation High Speed Rail Plan 


The Northeast Corridor Infrastructure Master Plan, a new regional rail planning study, was released in May 2010. 
The Master Plan?° documents NEC growth needs through 2030, including expanded capacity and 
improvements in Boston-New York and New York-Washington intercity travel times. A 76-percent increase in 
rail ridership from 13 million to 23 million,*° a 36-percent increase in train movements from 154 average 
weekday to 210 average weekday, and the need for $52 billion in additional capital investment is forecasted 
over the 20-year study period. The Federal Railroad Administration is currently preparing a future plan for the 
NEC. Potential impacts of this plan are being evaluated in a Tier 1 Draft Environmental Impact Statement that 
was completed in November 2015, which is available online at: http://www.necfuture.com/tierl eis/deis/. 


To follow up on the release of the Northeast Corridor Infrastructure Master Plan, Amtrak also unveiled a 
next-generation high-speed rail proposal in September 2010 titled A Vision for High-Speed Rail in the Northeast 
Corridor. The proposal outlines a brand-new 427-mile two-track corridor running from Boston to Washington, 
offering high-speed rail service with sustained maximum speeds of 220 mph. Operations simulations estimate 
83-minute trip times between Boston and New York by 2040 and 3-hour and 23-minute trip times between 
Boston and Washington. Under this Next-Generation high-speed rail plan, the New York City —- Boston market 
would see a further shift in demand from auto and air to rail due to the dramatic improvements in rail travel 
times, and the air market between the two city-pairs is projected to be nearly eliminated by 2050.%’ This plan 
states that traveler's shift to high-speed rail would reduce delays on competing modes (air and auto) and the 
shift away from shorter and smaller intraregional flights would free up air transport capacity for higher-value 
transnational and international flights.*° 


An update to the Northeast Corridor Infrastructure Master Plan and A Vision for High-Speed Rail in the Northeast 
Corridor was released in July 2012. Since these two documents were released, the two programs have been 
integrated into a single coherent service and investment program, called the Northeast Corridor Capital 
Investment Program. The Northeast Corridor Capital Investment Program would advance the near-term 
projects outlined in the Master Plan to benefit the NEC while incrementally phasing improvements to the 





34 Amtrak. July 2012. The Amtrak Vision for the Northeast Corridor: 2012 Update Report. 
https://www.amtrak.com/ccurl/453/325/Amtrak-Vision-for-the-Northeast-Corridor.pdf. Accessed June 10, 2016. 

35 The NEC Master Plan Working Group. 7he Northeast Corridor Infrastructure Master Plan. 
https://www.amtrak.com/ccurl/870/270/Northeast-Corridor-Infrastructure-Master-Plan.pdf. Accessed December 1, 2016. 

36 Includes ridership on Amtrak and state rail lines, but excludes ridership on commuter rail lines. 

37 Amtrak. September 2010. A Vision for High-Speed Rail in the Northeast Corridor. Page 21. 
https://www.amtrak.com/ccurl/214/393/A-Vision-for-High-Speed-Rail-in-the-Northeast-Corridor.pdf. Accessed 
June 10, 2016. 

38 Ibid. 
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Acela Express high-speed service to support the next-generation high-speed rail proposed.*? The near-term 
NEC improvements are identified to occur between 2012 and 2025 and the long-term Next-Generation 
High-Speed Rail improvements are identified to occur between 2025 and 2040. The publication of the 2012 
update is the first step in “improving the NEC for all users in order to sustainably support the population and 
economic growth facing the Northeast over the next 30 years,” but a considerable amount of additional 
planning work is required by all stakeholders.*° 


In 2011, the U.S. DOT awarded Amtrak and the New York State DOT $745 million for two high-speed rail 
projects on the NEC. A major upgrade to tracks and overhead wires will be conducted along a 24-mile stretch 
in New Jersey, allowing for an improvement in Acela Express train speeds from 135 mph today to 160 mph. 
Improvements to the Harold railroad interlocking in Queens, NY will also be completed, eliminating delays and 
reducing commuting time for Amtrak riders. 


In 2015, the Rhode Island Department of Transportation (RIDOT) and Amtrak began work on the Kingston 
Station Capacity Expansion. The project will improve train operations and the passenger experience along the 
Rhode Island stretch of the Northeast Corridor. The project features the construction of a third track at 
Kingston Station which will enable higher speed Acela trains to safely bypass regional trains. The project is 
scheduled for completion in the summer of 2017.41 


RIDOT is also planning improvements to Providence Station. Among other benefits, this project may include 
new capacity for high-speed services.’ 


Boston-South Station Expansion 


In support of the Northeast Corridor Capital Investment Program, MassDOT is planning to expand 
Boston-South Station to meet the infrastructure and capacity needs to accommodate future growth on the 
NEC and on the MBTA’s South Side commuter rail system. At present, South Station operates above its design 
capacity for efficient train operations and orderly passenger queuing. Operating with only 13 tracks, South 
Station constrains the current and future rail mobility within Massachusetts and throughout New England and 
the NEC.*? The proposed South Station Expansion project will result in a number of benefits to rail mobility, 
summarized below.“ 


Support increased ridership by improving the rail system's ability to absorb future demand along the 
MBTA’s South Side commuter rail lines and along the NEC. 





39 Amtrak. July 2012. The Amtrak Vision for the Northeast Corridor: 2012 Update Report. 
https://www.amtrak.com/ccurl/453/325/Amtrak-Vision-for-the-Northeast-Corridor.pdf. Accessed June 10, 2016. 

40 Ibid. 

41 Amtrak. NEC Projects, Kingston Station Capacity Expansion. https://nec.amtrak.com/content/kingston-station-capacity- 
expansion. Accessed June 28, 2016. 

42 Amtrak. NEC Projects, Providence Station Improvements. https://nec.amtrak.com/content/providence-station-improvements. 
Accessed June 28, 2016. 

43 Massachusetts Department of Transportation. About this Project. 
http://www.massdot.state.ma.us/southstationexpansion/Home.aspx. Accessed June 10, 2016. 

44 Massachusetts Department of Transportation. South Station Expansion Draft Environmental Impact Report. 
http://www.massdot.state.ma.us/southstationexpansion/DEIR.aspx. Accessed June 10, 2016. 
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Improve operational performance by providing the ability to meet Amtrak's and the MBTA’s 
established objective of 95 percent on-time performance. 


Help to induce a mode shift by improving access, convenience, and availability of transit. 


Increase efficiency and capacity of the rail system by providing new train layover facilities. 


Additional benefits include improving the passenger experience, pedestrian and bicycle improvements, 
improved vehicular circulation, and improved multimodal connections. 


In October 2014, MassDOT submitted a Draft Environmental Impact Report (DEIR) to the Secretary of Energy 
and Environmental Affairs. The Secretary issued a Certificate in December 2014. MassDOT submitted a Final 
Environmental Impact Report (FEIR) in June 2016. The FEIR summarizes changes to the project since the DEIR, 
incorporates additional environmental analyses outlined in the Secretary's Certificate, and responds to 
comments on the DEIR. MassDOT is also preparing an Environmental Assessment under the federal National 
Environmental Policy Act, which will be released in 2017. 


Commuter Rail Services 


The Pilgrim Partnership is an arrangement between the MBTA and RIDOT, under which RIDOT allocates some 
of its federal funding to the MBTA in return for commuter rail service between Boston and Rhode Island. On 
weekdays, 20 round-trips are provided between Boston and Providence. On Saturdays, nine round-trips are 
provided between Boston and Providence, while seven round trips are provided on Sundays. Expanded 
weekday commuter rail service to T.F. Green Airport in Warwick, RI was introduced in December 2010. Travel 
time between Boston and Warwick is approximately 1.25 to 1.5 hours. On weekdays, ten of the 20 daily 
outbound trips from Boston to Providence currently continue on to Warwick, while ten of the 20 daily inbound 
trips to Boston also stop in Warwick. Expanded weekday service to Wickford, RI commenced in 2012, with an 
eventual extension to Kingston, RI also planned. Additionally, RIDOT, in cooperation with the City of Pawtucket, 
is currently considering alternatives to reintroduce a commuter rail station in Pawtucket, RI. 


The expansion of commuter rail service into RI enhances ground access options from the Boston metropolitan 
area to T.F. Green Airport. The passenger catchment areas of T.F. Green Airport and Logan Airport overlap, and 
this commuter rail service has the potential to attract passengers in the overlapping catchment area, living 
along the MBTA’s Providence Line service to T.F. Green Airport. 


Other Regional Cooperative Planning Efforts 


Recognizing that Logan Airport is a substantial trip generator and key transportation resource in the 
metropolitan area, Massport participates in several interagency transportation planning forums pertaining to 
enhancing a variety of travel modes. 


GreenDOT 


GreenDOT is a comprehensive sustainability initiative with three primary objectives: reduce greenhouse gas 
(GHG) emissions; promote the healthy transportation options of walking, bicycling, and public transit; and 
support smart growth development. GreenDOT is MassDOT’s policy mechanism to achieve the GHG reduction 
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targets set out in the Executive Office of Energy and Environmental Affairs GHG reduction plan set forth by the 
Global Warming Solutions Act of 2008. MassDOT's mode shift goal is to triple the current mode share of 
bicycling, public transit, and walking, each by 2030 (information on GreenDOT provided at 
www.massdot.state.ma.us/GreenDOT.aspx). 





Massport is fulfilling the intention of GreenDOT by working to reduce GHG emissions associated with surface 
transportation to the Airport and by providing more accommodations for walking, bicycling, and public transit. 
Massport supports GreenDOT’s smart growth development goal by actively working to improve public 
transportation in the metropolitan area, a key component of smart growth principles. 


Massport has participated in an interagency Transportation Sustainability Committee organized by MassDOT, 
leading up to the development of MassDOT's GreenDOT Implementation Plan. The final GreenDOT 
Implementation Plan was completed in December 2012 and was developed to serve as the framework for 
embedding the sustainability goals of GreenDOT into the core business and culture of MassDOT. The 
Implementation Plan captures current MassDOT innovations, leading sustainability policies of the 
Commonwealth, and national best practices, and presents a guide to achieve the sustainability and livability 
vision of MassDOT.* The Implementation Plan identifies fifteen sustainability goals organized under seven 
sustainability themes: Air; Energy; Land; Materials; Planning, Policy & Design; Waste; and Water. These goals 
work towards decreasing resource use, minimizing ecological impacts, and improving public health outcomes 
from MassDOT's operations and planning processes. In 2014, MassDOT published The GreenDOT Report: 2014 
Status Update, which provides a progress update to the 2012 Implementation Plan.*° 


Healthy Transportation Compact 


~ The Healthy Transportation Compact interagency initiative brings together the state departments of Health and 
Human Services, Energy and Environmental Affairs, the Commissioner of Public Health, the MassDOT Highway 
Division, and the MassDOT Rail and Transit Division with the intention of facilitating transportation decisions 
that balance the needs of all transportation users, expand mobility, improve public health, support a cleaner 
environment, and create stronger communities. Actions include facilitating better accommodations for those 
with mobility limitations; increasing opportunities for physical activities; increasing bicycle and pedestrian travel 
through additional, safer, and better connected bicycle and pedestrian infrastructure; a statewide complete 
streets policy; implementing health impact analyses for transportation decisions; and the federal Safe Routes to 
School program. 


Massport activities at Logan Airport will support the Healthy Transportation Compact through its ongoing 
development of the Southwest Service Area and North Cargo Area. The projects include an improved 
pedestrian environment for employees, neighborhood residents, and visitors. Streetscape improvements and 
new pedestrian and bicycle routes strengthen connections between the neighborhoods, terminals, mass transit, 





45 Massachusetts Department of Transportation. December 2012. GreenDOT Implementation Plan. 
https://www.massdot.state.ma.us/Portals/0/docs/GreenDOT/finallmplementation/FinalGreenDOTImplementationPlan12.12.1 
2.pdf. Accessed June 10, 2016. 

46 Massachusetts Department of Transportation. September 2014. The GreenDOT Report: 2014 Status Update. 
https://www.massdot.state.ma.us/Portals/0/docs/GreenDOT/StatusUpdate2014 GreenDOT.pdf. Accessed November 29, 
2016. 
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the Harborwalk (a multimodal off-road path), Bremen Street Park, and the Greenway Connector, as well as the 
Logan Office Center and the on-Airport shuttle bus. Pedestrian actuated crossings are planned at signalized 
intersections along Harborside Drive and sidewalks provided along Harborside Drive, Jeffries Street, and Porter 
Street. Midblock crossings or crosswalks at unsignalized intersections will consider street and pedestrian level 
lighting, as well as advanced warning signs and/or systems, as necessary. As described previously, bicycle 
access and parking is planned in secured locations for public and employee use. 


South Boston Waterfront Transportation Plan 


Massport, the City of Boston, Massachusetts Department of Transportation, and the Massachusetts Convention 
Center Authority all participate in and manage the new sustainable transportation plan for the South Boston 
Waterfront. The resulting Plan, featuring an unprecedented collaboration of the private and public sectors, is a 
blueprint for improving the growth of the Waterfront, proposing real solutions to meet the growing and 
changing transportation needs of the district, and improving the public realm of the area, all while preserving 
the quality of life for the surrounding neighborhoods. The Plan benefitted from the input of area stakeholders 
through five community meetings and more than 50 outreach meetings throughout the process. 


Boston Metropolitan Planning Organization (Boston MPO) 


Massport supports multimodal transportation planning and improving integration with its facilities through its 
permanent voting membership on the Boston MPO, providing input on policy and programming decisions. 


MPOs are established in large metropolitan areas and are responsible for conducting a federally required 
cooperative, comprehensive, and continuous metropolitan transportation planning process. Based on this 
planning, MPOs determine which surface transportation system improvements will receive federal capital (and 
occasionally, operating) transportation funds. The Boston MPO’s mission is to establish a vision and goals for 
transportation in the region and then develop, evaluate, and implement strategies for achieving them. 


Massport plays an active role on the MPO’s decision-making board, participating in policy decisions related to 
the Long-range Regional Transportation Plan and project programming for the Transportation Improvement 
Program. The MPO also guides the work conducted by Central Transportation Planning Staff (CTPS) via its 
Unified Planning Work Program. CTPS is occasionally used by Massport to support its ground transportation 
planning initiatives. 


Metropolitan Area Planning Council (MAPC) 


Massport is also an ex-officio member of MAPC, which is a regional planning agency serving the people who 
live and work in Metropolitan Boston. The MAPC mission is to promote smart growth and regional 
collaboration, which includes protecting the environment, supporting economic development, encouraging 
sustainable land use, improving transportation, ensuring public safety, advancing equity and opportunity 
among people of all backgrounds, and fostering collaboration among municipalities. MAPC membership 
includes 101 municipal government representatives, 21 gubernatorial appointees, 10 state officials (including 
Massport), and three City of Boston officials. A staff of approximately 40 individuals supports the Council and 
its Executive Committee of 25 selected members. Massport was not an executive committee member in 2015. 
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Summary of Regional Long-Range Transportation Planning Efforts 


The aim of regional transportation planning efforts is to reduce over-reliance on Logan Airport and to provide 
New England travelers with a variety of viable transportation options. The NERASP study conducted in 2006 has 
helped to develop the primary commercial airport system in New England in order to support these benefits. 
Meanwhile, the NEG/ECP works to coordinate the highway, aviation, freight, and commuter rail transportation 
networks. Rail service such as the Amtrak NEC and proposed improvements such as the Boston-South Station 
Expansion also help to balance the passenger load among various modes of transportation. Other supporting 
planning forums include GreenDOT, the Healthy Transportation Compact, and the Boston MPO. 
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Ground Access to and from Logan Airport 


Introduction 


The Massachusetts Port Authority (Massport) has a comprehensive strategy to diversify and enhance ground 
transportation options for passengers and employees. The ground transportation strategy is designed to 
provide a broad range of high occupancy vehicle (HOV), transit, and shared-ride options for travel to and 
from Logan Airport and to minimize vehicle trips, by providing convenient transit, shuttle, bike, and 
pedestrian connections to the Airport. The strategy also aims to provide parking on-Airport for passengers 
choosing to drive or with limited HOV options. Massport’s strategy aims to limit impacts to the environment 
and community, while providing air passengers and employees with many alternatives for convenient travel 
to and from Boston-Logan International Airport (Logan Airport or the Airport). In addition to highlighting 
recent changes to ground transportation services, operations, and pricing, this chapter reports on ground 
access conditions and activity levels in 2015, which are compared to past conditions. Activity levels include 
measures of ridership, traffic volumes, and parking demand and its impacts under Logan Airport's 
constrained parking supply.* 


Massport is implementing multiple strategies to limit impacts to the environment and to reduce the number 
of private vehicles that access Logan Airport and in particular, the associated environmentally undesirable 
drop-off/pick-up modes,” which generate up to four vehicle trips instead of two. Massport has continued to 
invest in and operate Logan Airport with a goal of maintaining and increasing the HOV mode share — the 
number of passengers and Airport employees arriving by transit or other HOV/shared-ride modes. 

Logan Airport continues to rank at the top of U.S. airports in terms of HOV/transit mode share, with current 
HOV mode share close to 30 percent.? Measures implemented by Massport to increase HOV use include a 
blend of strategies related to pricing (incentives and disincentives), service availability, service quality, 





Appendix G, Ground Access, includes additional figures. 
Drop-off/Pick-up modes can include private vehicles, taxis, and black car services. For example, if an air passenger is 
dropped off when s/he departs on an air trip and is picked-up upon their return, that single air passenger generates a total 
of four ground-access trips: two for the drop-off trip (one inbound to Logan Airport, one outbound from Logan Airport) 
and two for the pick-up trip (one inbound to Logan Airport, one outbound from Logan Airport). The air passenger may be 
dropped off and picked up in a private vehicle or in a taxi or black car that may not carry a passenger during all segments 
of travel to and from Logan Airport. A Transportation Network Company (TNC) is a company that uses an online-enabled 
platform to connect paying passengers with drivers who provide transportation from their own non-commercial vehicles. 
TNCs have emerged as a new alternative mode of transportation. The 2016 passenger survey and future documents will 
analyze trends associated with TNCs. 

3. According to the 2013 Logan Airport Air Passenger Ground Access Survey, 27.8 percent of air passengers accessing 
Logan Airport used HOV modes of travel. 
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marketing, and traveler information. Because of the different demographics of Logan Airport air passenger 
travelers, no single measure alone will accomplish the goal to increase HOV mode share. 


Continuing improvements to support HOV include: new Back Bay Logan Express pilot service (since 

May 2014); free Massachusetts Bay Transportation Authority (MBTA) Silver Line outbound (from 

Logan Airport) boardings; a new 1,100-car parking garage at the Framingham Logan Express; reduced 
holiday travel parking rates at Logan Express facilities; increased parking rates on the Airport; and support for 
private coach bus and van operators. 


Even with Massport’s industry-leading efforts promoting and providing HOV/shared-ride mode use, private 
passenger vehicle trips continue to increase with growth in air travel. As Logan Airport air traveler numbers 
have increased, a constrained parking supply at Logan Airport has resulted in an increase in drop-off/pick-up 
vehicle trips. The greater number of vehicle trips means increasing vehicle miles traveled (VMT) and 
associated emissions — the opposite effect of the Logan Airport Parking Freeze‘ (the Parking Freeze) 
regulation’s intent. 


Massport remains concerned that a constrained parking supply at the Airport will continue to cause an 
increase in both vehicle trips and curbside congestion due to drop-off/pick-up activity by private vehicles. 
These trips increase automobile emissions both locally and regionally, which is contrary to the intended air 
quality goals of the Massachusetts State Implementation Plan (SIP).° As part of its Long-Term Parking 
Management Plan, Massport is considering a series of remedies to limit increases in this type of 
drop-off/pick-up activity. 


Improving the multimodal connectivity of the Airport can provide traffic and environmental benefits by 
reducing vehicle trips, miles traveled, and greenhouse gas (GHG) emissions associated with travel to and from 
Logan Airport. The cost, speed, convenience, safety, and reliability of all modes of transportation connecting 
to the Airport affect how passengers and employees choose among these access modes. Offering a range of 
ground access options also improves customer service for air passengers, employees, and other Airport users. 


Regional transportation efforts, as they relate to the Airport and planning efforts to diversify transportation 
options in the New England region (primarily through commuter, passenger, and high-speed rail), are 
discussed in Chapter 4, Regional Transportation. 


2015 Ground Access Highlights and Key Findings 


Current Annual Average Daily Traffic (AADT) and annual average weekday daily traffic (AWDT) values 
are 2 and 5 percent (respectively) lower than peak recorded (2007) on-Airport traffic volumes despite 
a 19.0-percent increase in passenger levels from 2007 to 2015. VMT over the same timeframe has 
decreased by roughly 9 percent, although, due to changes in modeling procedures, a direct VMT 
comparison cannot be made. 





310 Code of Massachusetts Regulations 7.30 and 40 Code of Federal Regulations 52.1120. 

5 The Clean Air Act requires states to develop a general plan to attain and maintain the National Ambient Air Quality 
Standards (NAAQS) in all areas of the country and a specific plan to attain the standards for each area designated as 
nonattainment for a NAAQS. These plans, known as State Implementation Plans or SIPs, are developed by state and local 
air quality management agencies and submitted to the U.S. Environmental Protection Agency (EPA) for approval. 
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The total number of air passengers increased by 5.7 percent to 33.4 million in 2015, compared to 
31.6 million in 2014. During the same period, VMT on-Airport increased by 6.5 percent. There are 
likely many factors that contribute to the change in VMT. These factors will be further investigated in 
the 2016 ESPR. 


The distribution of parking exits by length of stay have stayed relatively constant between 2014 and 
2015, with a 1.1-percent decrease since 2014. The trend for the last few years has been to have 
vehicles generally parked for longer durations than in the past. This increase in parking duration 
likely contributed to a lower turnover of parking spaces, and therefore resulted in the higher peak 
days. 


Massport continued to be in full compliance with the Logan Airport Parking Freeze regulations in 
2015. Daily parking demand in 2015 more frequently approached the Parking Freeze cap as 
compared to 2014, despite an increase in terminal area parking rates on July 1, 2014. As one element 
of its comprehensive transportation strategy, Massport proposes to build up to 5,000 new on-Airport 
commercial parking spaces at Logan Airport. The goal of the Logan Airport Parking Project is to 
reduce the number of air passengers choosing more environmentally harmful drop-off/pick-up 
modes, which generate up to four vehicle trips instead of two. The construction of additional 
commercial parking spaces at Logan Airport is predicated on a regulatory change,° by MassDEP, 
whereby MassDEP would amend the existing Logan Airport Parking Freeze to allow for some 
additional commercial parking spaces at Logan Airport. MassDEP has conducted a stakeholder 
process, which will be followed by initiating the process to amend the Parking Freeze regulation. 
Massport expects to initiate a parallel process with the Executive Office of Energy and Environmental 
Affairs (EEA) by filing an Environmental Notification Form (ENF) for new parking facilities sometime in 
early 2017. 


Massport continues to manage parking supply, pricing, and operations to promote the use of 
transit/HOV/shared-ride options and to reduce the amount of diversions/valeting, all without 
increasing the number of drop-off/pick-up trips due to a constrained parking supply. 


The 2014 EDR reported a 10.5-percent decrease in on-Airport VMT. This reflects Massport’s efforts to 
N reduce VMT through the opening of the Rental Car Center (RCC), which: (1) consolidated rental car 
operations to one location; (2) provides one unified rental car shuttle; (3) relocated the taxi and 
limousine/bus pool closer to terminal area roadways; and (4) included additional improvements to 
alternative transportation systems. 


Massport is currently offering a pilot program, Back Bay Logan Express, to determine whether a 

N frequent, direct, express bus service increases HOV service from the City of Boston. This particular 
service has been valuable in providing an alternative to air passengers and employees who have 
been impacted by the temporary, two-year Government Center station closure (a key connection to 
the Blue Line and Logan Airport), and it provides a new transit alternative to the Airport. After the 
re-opening of Government Center Station in March 2016, this pilot program has continued. Ridership 
in 2015 for the Back Bay Logan Express totaled 290,796 passengers, an average of about 805 riders 
per day. In 2014, the service averaged 624 riders per day, with a total of 152,892 passengers between 
April 28 and December 31, 2014. 





6 310 Code of Massachusetts Regulations 7.30. 


Ground Access 5-3 


Boston-Logan International Airport 2015 EDR 


In 2015, Massport consolidated 2,050 temporary parking spaces in an addition to the West Garage 
and at the existing surface lot between the Logan Office Center and the Harborside Hyatt. These 
spaces constitute all the remaining spaces permitted under the Logan Airport Parking Freeze. 


As part of the Terminal E Modernization Project, Massport will construct a weather-protected direct 
connection between Terminal E and the MBTA Blue Line Airport Station, which will improve the 
passenger experience and convenience. The project, and the MBTA connection, is in the conceptual 
design phase and future Environmental Data Repots (EDRs) and Environmental Status and Planning 
Reports (ESPRs) will provide updates as final design and construction proceed (see Chapter 3, Airport 
Planning, for additional information on this project.) 


Ground Transportation Modes of Access to Logan Airport 


The Logan Airport EDRs and ESPRs provide over two decades of tracking and reporting on ground access 
and ground transportation at the Airport. For the purposes of tracking ground-access mode share over the 
years, Massport uses the following definitions: 


HOV (Shared-Ride) Modes 


Public transit (Blue Line rapid transit, Silver Line bus rapid transit, MBTA bus, and water 
transportation); 


Logan Express scheduled bus service; 
Scheduled buses and vans; 

Courtesy shuttle buses; 

Charter buses; and 


Unscheduled private limousines and vans. 


Non-HOV (Automobile) Modes 
Private Autos; 
Taxis (regardless of the number of passengers in a vehicle); and 
Rental Cars 


Transportation Network Companies, or TNCs (such as Uber, Lyft, and Fasten).’ 





7 A TNC is a company that uses an online-enabled platform to connect paying passengers with drivers who provide 
transportation from their own non-commercial vehicles. TNCs will be discussed in the 2016 ESPR. 
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Although private automobiles, taxis, and rental cars often carry multiple occupants, they are not categorized 
as HOV modes.’ The Ground Access Planning Considerations section later in this chapter includes further 
discussion of the Logan Airport HOV mode share. 


Massport has been rethinking the relationship among the different ground access modes and focusing on 
the trip generation associated with each of these modes. Air passengers have three major options for getting 
to Logan Airport: (1) transit, HOV or shared-ride service; (2) drive to Logan Airport and park; or 

(3) drop-off/pick-up mode, which can involve a private vehicle, taxi, limousine or taxi alternative. In this 
categorization, the major “modes” are: 


Transit and shared-ride: 

= MBIA services (Blue Line, Silver Line); 

« Massport services (Logan Express); and 

« Private operators (scheduled coach express bus, shared-ride vans, courtesy shuttles). 

Private vehicles that are parked for the duration of the trip. 

Vehicles that drop-off or pick-up passengers at the terminal curbs, but do not remain on-Airport: 

« Private vehicles that do not park for the duration of a passenger's trip; 

« Taxicabs; and 

= "Black car” limousines.? 
As noted in Figure 5-1, transit and shared-ride modes are designed for use by multiple travelers. With a 
higher occupancy, the Airport vehicle trips per passenger for the transit and shared-ride modes is relatively 
low. Private vehicles that park at the Airport (or an off-Airport lot), generate a single vehicle trip to the Airport 
for the departing passenger (and a single vehicle trip from the Airport for the arriving passenger). Vehicles 
that do not remain on the Airport for a passenger's trip duration, such as those private vehicles that have 
dropped off a passenger at the curb, generate a trip to and a trip from the Airport for a departing passenger. 
In the case of taxicabs and black car limousines, many of them depart Logan Airport empty after dropping off 
a passenger. As Figure 5-1 shows, when measured in terms of vehicle trips generated, the most 


environmentally desirable mode is transit/HOV/shared-ride, followed by drive-and-park, with the least 
desirable mode being drop-off/pick-up. 





8 = The 2013 Logan Airport Air Passenger Ground Access Survey indicates that the average occupancy of these automobile 
modes (private automobiles, taxis, and rental cars) is 1.9 persons per vehicle, indicating that Massport is somewhat 
conservative in the calculation of HOV/SOV split. The HOV mode share goal is based on modal categories and not on 
actual vehicle occupancy. The findings of the 2016 Logan Airport Air Passenger Ground Access Survey will be reported in 
the 2016 ESPR. 

9 Private limousines are included in the definition of HOV. For the purposes of discussing three major options for getting to 
Logan Airport, however, scheduled “black car” limousines are classified as drop-off/pick-up. 
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Figure 5-1 Ground-Access Mode Choice Hierarchy 


Hierarchy of Ground-Access Mode Choices (Based on Vehicle Trips per Passenger) 
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On-Airport Vehicle Traffic: Volumes and Vehicle Miles Traveled (VMT) 


This section reports on Logan Airport's traffic-related activity for 2015, specifically: 
Traffic volumes 


VMT calculations 


Central to these components is Massport's leadership in and commitment to developing, promoting, and 
providing alternative means of ground transportation for access to and from Logan Airport. The diverse 
range of environmentally-responsible transportation modes to access the Airport by air travelers, employees, 
and other Airport users has reduced reliance on automobile travel, thus reducing traffic congestion and 
contributing to improvements in air quality. Figure 5-2 shows the roadway infrastructure at Logan Airport in 
2015. 


Gateway Traffic Volumes 


Gateway roadways are defined as access points to/from Logan Airport, which include the Route 1A roadway 
ramps, the Interstate-90 Ted Williams Tunnel ramps, and Frankfort Street/Neptune Road. 


Data Collection and Annual Average Daily Calculation Method 


All of the Airport’s gateway roadways are now equipped with permanent traffic count stations, as part of the 
Airport-wide Automated Traffic Monitoring System (ATMS). These stations provide data to calculate: 


AADT, annual average daily traffic; 
AWDT, annual average weekday daily traffic; and 


AWEDT, annual average weekend daily traffic. 


Since the data are collected continuously throughout the year, seasonal adjustment factors are only 
necessary when significant gaps in the data occur (typically due to equipment failure/malfunction or 
construction activity). When seasonal adjustment factors are used, these are based on a combination of the 
seasonality (monthly variation) of counts from other ATMS stations, air passenger levels, and parking exits. 
On occasion, traditional automated traffic recorder (ATR) counts are collected to supplement the ATMS data. 


Annual Average Daily Activity Levels 


Table 5-1 summarizes the daily gateway traffic volumes at Logan Airport for the years 2011 through 2015. It 
includes AADT, AWDT, AWEDT, and annual air passengers, for reference. 


The AADT entering and departing Logan Airport via its gateway roadways increased by 0.1 percent between 
2014 and 2015. The change in average daily traffic can be attributed to: 


A 5.7-percent increase in air passenger activity in 2015; 
A 3.0-percent increase in taxi dispatches in 2015; and 


A 1.1-percent decrease in parking activity (exits) in 2015. 
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Historically, the highest AADT recorded at Logan Airport was in 2007, when AADT reached 110,690, AWDT 
was 119,200, and AWEDT was 91,320 that same year. These gateway traffic volumes corresponded to an 
annual air passenger level of 28,102,455 passengers. Current AADT and AWDT values are 2 and 5 percent 
(respectively) lower than current on-Airport traffic volumes despite a 19.0-percent increase in air passenger 
levels from 2007 to 2015. 


Table 5-1 Logan Airport Gateways: Annual Average Daily Traffic, 2011 - 2015 
AADT AWDT AWEDT Annual Air Passengers 
Year Volume ___—‘ Percent Volume Percent Volume Percent Level of Percent 
Change Change Change Activity Change 
2011 99,449 5.6% 104,863 6.0% 85,879 4.0% 28,909,267 5.4% 
2012 99,281 (0.2%) 104,439 (0.4%) 86,494 0.7% 29,236,087 11% 
2013 102,771 3.5% 107,656 3.1% 90,822 5.0% 30,218,970 3.4% 
2014 108,172 5.3% 113,564 5.5% 94,881 45% 31,634,445 47% 
2015 108,251 0.1% 113,365 (0.2%) 95,453 0.6% 33,449,580 5.7% 


Source: Massport 

Notes: | Numbers in parentheses () represent negative numbers. 
AADT Annual average daily traffic. 

AWDT Annual average weekday daily traffic. 

AWEDT Annual average weekend daily traffic. 


On-Airport Vehicle Miles Traveled (VMT) 


On-Airport VMT is calculated based on the total number of miles traveled by all vehicles within the 

Logan Airport roadway system. VMT is an important metric because it is used to calculate motor vehicle air 
quality emissions, and it is also one indication of the levels of traffic on roadways within specific areas and at 
specific times. 


Calculation Method and Model Description 


In 2011, Massport upgraded its modeling capabilities and began using an on-Airport VISSIM?° model to 
estimate VMT. This model can be adapted to reflect changes in the evolving Logan Airport roadway 
transportation network and is more robust than the previous model developed in 1994, based on the prior 
terminal roadway system. The VISSIM model was developed for a larger study area than the original VMT 
model, which only focused on the major Airport gateways, the circulation roadways, and the terminal areas. 
The VISSIM model now accounts for a larger on-Airport study area from Lovell Street and the North Cargo 
Area (NCA) to Harborside Drive and the South Cargo Area (SCA), and includes the Southwest Service Area 
(SWSA). The overall VMT growth due to the slightly larger study area is negligible. The study area of the 
VISSIM model roadway network can be found in Appendix G, Ground Access. The VISSIM model not only 





10 PTV America. (2011). Verkehr In Staden Simulationsmodell- VISSIM version 5.40 [computer software]. Portland, OR. 
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estimates VMT associated with curbside activity and parking, but also with Logan Airport operations, rental 
car activity, and hotel activity. 


The model was calibrated to existing evening (PM) peak hour volume data to improve the accuracy of the 
results. Adjustment factors were determined to calculate morning peak hour, highest 8-hour, and average 
weekday VMT from the updated VISSIM model. The adjustment factors for the 2015 VMT calculations were 
determined by using 2011 to 2015 gateway, Airport roadway, and parking volume averages. Tables provided 
in Appendix G, Ground Access, compare existing and simulated traffic volumes at Logan Airport for the 2015 
condition. 


Estimated VMT Calculations and Modeling Results 
Consistent with previous years, the following specific time periods were analyzed for 2015: 
Morning peak hour (AM Peak Hour); 
Evening peak hour (PM Peak Hour); 
Highest consecutive 8-hour (High 8-Hour); and 
Average AWDT. 


Table 5-2 summarizes the VMT estimates for Logan Airport-related traffic from 2011 through 2015. As noted 
above, based on the traffic data obtained from Massport’s ATMS, the change in on-Airport daily traffic 
volumes between 2014 and 2015 was negligible. However, 2015 evening peak hour gateway volumes grew 
by roughly 5 percent when compared to 2014. Additionally, a shift in gateway traffic entering/exiting the 
Airport from the Ted Williams Tunnel to the Sumner/Callahan Tunnels was noted. Daily traffic volumes in the 
Ted Williams Tunnel decreased by 8.4 percent (from 49,600 to 45,400 vehicles) while volumes in the 
Sumner/Callahan Tunnels increased by 19.5 percent (from 29,800 to 35,600 vehicles). The distance between 
the terminal curbsides and the Sumner/Callahan Tunnel portal is roughly 100 feet longer entering the Airport 
and 315 feet longer exiting the Airport when compared to the Ted Williams Tunnel. Therefore, each trip 
shifting to the Sumner/Callahan Tunnel from the Ted Williams Tunnel generates a net increase in VMT. While 
there are likely other small factors that contribute to the change in VMT, this increased distance per tunnel 
trip and the increase in peak hour gateway traffic are the primary contributors to a 6.5-percent increase in 
VMT. Details of the 2015 VMT modeling results are presented in Appendix G, Ground Access. 
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Table 5-2 Airport Study Area Vehicle Miles Traveled (VMT) for Airport-Related Traffic, 2011 - 2015 
Average 
AM PM High Average Weekday 
Analysis Year Peak Hour Peak Hour 8-Hour Weekday Percent Change 
2011 8,391 10,978 76,920 167,647 2.9% 
2012 8,387 10,974 76,883 167,564 (0.05%) 
2013 9,006 11,407 80,088 177,094 5.7% 
2014 8,155 10,107 71,361 158,443 (10.5%)? 
2015 8,580 10,660 76,058 168,791 6.5% 
Source: VHB and Massport. 
Note: Numbers in parentheses () represent a reduction in VMT. 
1 The 10.5-percent decrease in 2014 VMT can be attributed to the addition of the Rental Car Center, relocation of the taxi and 


bus/limousine pools, and terminal curbside reallocations in support of the unified shuttle. 


Since 2000, the highest average weekday VMT estimated at Logan Airport was in 2007, when weekday VMT 
was modeled at 184,613. Although VMT was estimated at lower levels in 2015, a direct comparison between 
values cannot be made. The current VMT model (adopted in 2011) includes a substantially bigger on-Airport 
study area than the previous model, which was limited to terminal access roads. 
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Parking Conditions 


Massport manages the on-Airport parking supply at Logan Airport to promote long-term rather than 
short-term parking (thus reducing the number of daily trips to Logan Airport), support efficient utilization of 
parking facilities, provide good customer service, and comply with the provisions of the Logan Airport 
Parking Freeze. Details on current conditions are presented in the following sections. 


Massport has a comprehensive parking monitoring and management program including tracking of: 


On-Airport parking conditions, including parking facilities and supply, demand, and parking rates; 
and 


Parking programs (including preferred parking for hybrid vehicles). 


Logan Airport Parking Freeze?! 


The number of commercial and employee parking spaces allowed at Logan Airport is regulated by the 
Logan Airport Parking Freeze (310 Code of Massachusetts Regulations 7.30), which is an element of the 
Massachusetts SIP under the Federal Clean Air Act (42 U.S.C. §7401 et seq. [1970]). As required, Massport 
submits semi-annual filings to the Massachusetts Department of Environmental Protection (MassDEP) 
demonstrating Massport’s compliance with the Logan Airport Parking Freeze. The reports for March and 
September of 2015 are provided in Appendix G, Ground Access. 


The Logan Airport Parking Freeze sets an upper limit to the supply of commercial and employee parking 
spaces at Logan Airport. As permitted (and encouraged) by the Parking Freeze provisions, Massport has 
converted employee spaces to commercial spaces, within the overall limit imposed by the Logan Airport 
Parking Freeze. As explained in Table 5-3, Massport has also transferred Airport-related park-and-fly spaces 
managed under the East Boston Parking Freeze’? to be managed under the Logan Airport Parking Freeze. 
Table 5-3 presents the total number of parking spaces permitted on-Airport and the allocation of those 
spaces between commercial and employee spaces. 


Under the Parking Freeze regulations, Massport must monitor the number of commercial and employee 
vehicles parked on-Airport and ensure that the total number of parked commercial and employee vehicles do 
not exceed the Parking Freeze limits. If the number of commercially parked vehicles exceeds the allocated 
commercial parking limit under the Parking Freeze on any day, those additional vehicles are considered to be 
using “Restricted Use Parking Spaces.” Use of Restricted Use Parking Spaces is allowed under the regulation 
when Logan Airport experiences “extreme peaks of air travel and corresponding demand for parking spaces” 
and may be made available for use only at such times, up to ten days in any calendar year, and must be 
provided free of charge when demand exceeds the limit. Additional information on parking demand and 
conditions under constrained parking is provided later in this section. 





11 310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120. 
12 310 Code of Massachusetts Regulations 7.31. 
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Table 5-3 Logan Airport Parking Freeze: Allocation of Parking Spaces 
Type of Spaces 
On-Airport Commercial On-Airport Employee Total Logan Airport Spaces 
Year Spaces Spaces Permitted 
2011 - 2012 18,019 2,673 20,692 
2012 - 2013 18,265 2,673 20,938! 
2013 - 2014 18,415 2,673 21,088 
2014 - 2015 18,415 2,673 21,088 
Source: Massport. 
1 In July 2012, Massport acquired property at 135B Bremen Street in East Boston, which supported 246 park-and-fly spaces that 


were in the East Boston Parking Freeze inventory. Massport's relocation of those park-and-fly spaces from the East Boston 
Parking Freeze Area to the Logan Airport Parking Freeze Area led to a revised Parking Freeze inventory for Logan Airport and 
East Boston, respectively. 

2 In June 2013, Massport acquired property at 413-419 Bremen Street in East Boston which had 150 park-and-fly spaces that 
were located within the East Boston Parking Freeze Area. Massport's relocation of those park-and-fly spaces from the East 
Boston Parking Freeze Area to the Logan Airport Parking Freeze Area led to a revised Parking Freeze inventory for Logan 
Airport and East Boston, respectively. 


The intent of the Logan Airport Parking Freeze is to reduce emissions by shifting air passengers to travel 
modes requiring fewer vehicle trips. However, by constraining parking on-Airport, survey data since the 
1970s has consistently shown that constrained parking has the unintended consequence of shifting air 
passengers to travel modes with higher numbers of vehicle trips, despite Massport’s extensive efforts to 
provide and encourage the use of HOV travel modes. According to the 2013 Logan Airport Air Passenger 
Ground Access Survey, if parking was not an option for passengers who parked on-Airport, 75 percent of 
survey respondents indicated that they would use drop-off/pick-up modes (i.e., dropped off or picked up by 
private vehicles, taxi, or black car/limousine service). Prior surveys of Logan Airport air passengers have 
consistently shown approximately the same result. 


As air traveler numbers have increased, the constrained parking supply at Logan Airport has periodically had 
the unintended consequence of contributing to an increase in environmentally harmful drop-off/pick-up 
vehicle trips (which generate up to four vehicle trips per air passenger, compared to two trips for those who 
drive and park). As one element of its comprehensive transportation strategy, Massport proposes to build up 
to 5,000 new on-Airport commercial parking spaces at Logan Airport. The goal of the Logan Airport Parking 
Project is to reduce the number of air passengers choosing more environmentally harmful drop-off/pick-up 
modes. 


The construction of additional commercial parking spaces at Logan Airport is predicated on the approval of a 
regulatory change’? by MassDEP. whereby MassDEP would amend the existing Logan Airport Parking Freeze 
to allow for some additional commercial parking spaces at Logan Airport. MassDEP has conducted a 

stakeholder process, which will be followed by initiating the process to amend the Parking Freeze regulation. 





13 310 Code of Massachusetts Regulations 7.30. 
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Massport expects to initiate a parallel process with EEA by filing an ENF for new parking facilities sometime in 
early 2017. 


Parking Space Availability Changes 


Table 5-4 provides a summary of the Logan Airport commercial parking space inventory. 


Daily Parking Occupancy 


On-Airport commercial parking occupancy typically peaks mid-week (Tuesday through Thursday) with lower 
occupancies occurring Friday through Monday. The number of vehicles parked at Logan Airport in 
commercial spaces over the course of any 24-hour period was obtained from parked vehicle count data for 
Tuesdays, Wednesdays, and Thursdays, which are collected throughout the year. The peak daily parking 
occupancy data are presented in Figure 5-3. 


Peak day demand for on-Airport parking has been increasing, resulting in daily demand frequently nearing 
the Logan Airport Parking Freeze cap (see Figures 5-3 and 5-4). Massport continued to be in full compliance 
with the Logan Airport Parking Freeze™ in 2015. Massport diverted or valet-parked passenger vehicles 109 
out of 260 working days. Vehicle diversions primarily occurred on Tuesdays and Wednesdays, during hours of 
peak parking demand. Activity in 2015 seems to indicate that peak day parking demand has not dampened 
despite the July 2014 parking rate increases for on-Airport parking. 





14 310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120. 
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Table 5-4 Logan Airport Parking Freeze: Allocation of Commercial Parking Spaces, 2011-2015 
Number of Spaces Status 
March March March March March September 

Location and Facility 2011 2012 2013 2014 2015 2015 

Terminal Area 

Central Garage and 10,375 10,344 10,396 10,267 10,267 10,340 

West Garage 

Terminal B Garage 2,380 2,632 2,553 2,254 2,254 2,201 

Terminal E Lot 1 269 269 269 275 243 237 

Terminal E Lot 2 257 257 251 248 248 249 

Terminal E Lot 3 229 222 222 219 219 217 

North Cargo Area (NCA) 

Economy Parking Garage 2,880 2,789 2,809 2,809 2,809 2,864 

Overflow/Temp Lots 666 -t -t -1 832 863 

Total in-service revenue 17,056 16513 16500 16072 16,872 16,971 Excludes hotel and 

commercial spaces general aviation (GA) 
spaces (noted below) 

Signature Flight Support 35 35 35 35 35 35 

(General Aviation) 

Hotel (Hilton, Hyatt) 505 505 505 505 305 305 One Hilton lot 
eliminated for West 
Garage expansion 

Total in-service commercial 17,596 17,053 17,040 16612 17,212 17,311 Includes hotel and 

spaces GA spaces 

Total commercial spaces 17,619 18019 18265 18415 18415 18,415 Includes in-service 


(Freeze limit) 23 


and designated 





spaces 

Source: Massport, Parking Freeze Inventory, March 2011, March 2012, March 2013, March 2014, and March and September 2015. 

1 In mid-2011 the temporary Southwest Service Area (SWSA) lots were eliminated for Rental Car Center (RCC) construction. 

2 In July 2012, 246 spaces were transferred from the East Boston freeze allocation to the Logan Airport Commercial Parking 
Spaces inventory through the acquistion of Paul's Parking at 135B Bremen Street. 

3 In June 2013, 150 spaces were transferred from the East Boston Freeze Area to the Logan Airport Parking Freeze Area through 


the acquistion of Paul's Parking at 413-419 Bremen Street. 
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Figure 5-3 Commercial Parking: Weekly Peak Daily Occupancy, 2015 
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Source: Massport. 

Notes: The chart shows the highest daily count for each week in 2015. 
In 2015, the operational capacity of in-service commercial spaces was 16,210. 
At no time in 2015 did the Parking Freeze limit on Restricted Use Spaces exceed the allowed 10 days. Massport was at all times 
in full compliance with the Parking Freeze regulations in 2015. 


Operational Adjustments to Meet Parking Demand 


The inadequate supply of parking causes air passengers to circulate on Airport roadways to find parking, and 
in overflow conditions, cars are diverted or moved to non-garage parking areas, including overflow lots, 
some of which are located off-Airport. Not only does parking demand activity above capacity lower customer 
service levels, it also increases on-Airport roadway vehicle emissions related to circulating traffic. Diversions 
and valeting have become a regular occurrence at Logan Airport. These diversions decrease operational 
efficiency and compromise customer service. 
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Figure 5-4 Demand for Parking: Number of Weeks per Calendar Year with High Daily Parking 
Demand 
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Figure 5-5 2015 Parking Demand and Capacity 


Parking Demand Above Capacity Lowers Customer Service Level and Increases Operating Costs 
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Customers park at their 
convenience at their 
garage location of choice 


Customers parked in 
limited spaces 


Valet takes customer keys, 
often to park vehicles in 
temporary area 


Customers must be parked 
in restricted use spaces 


Customers are diverted to 


Massport cannot charge, 
reducing the use of pricing 
as a parking demand 
management tool 


Valet service often 
requires multiple vehicle 
cold starts, stops, and 
vehicle repositions 


a parking facility thatis 
not their first choice 





Source: Massport 
Note: 18,075 represents the total number of on-Airport parking spaces allocated within the Parking Freeze in 2015. Hotel and 
general aviation uses are excluded from the commercial Parking Freeze limit. 


Ground Access 5-17 


Boston-Logan International Airport 2015 EDR 


The number of diverted and valeted vehicles has increased significantly over the past several years. In 2015, 
104,384 vehicles were diverted or valeted. These vehicle diversions increase on-Airport VMT. The peak of 
valet operations coincides with peak parking demand, requiring Airport operations to utilize available space 
to meet parking demand. 


Parking Exits by Duration 


Peak-day parking demand increased in 2015 from 2014, however the total annual parking activity (as defined 
by revenue parking exits) decreased slightly, as presented in Table 5-5. The distribution of parking exits by 
length of stay have stayed relatively constant between 2014 and 2015, with a 1.1-percent decrease since 
2014. The trend for the last few years has been to have vehicles generally parked for longer durations than in 
the past, with durations of four hours of greater gaining shares of the total over time (Figure 5-6). This 
increase in parking duration likely contributed to a lower turnover of parking spaces, and therefore resulted 
in the higher peak days as shown earlier in Figure 5-3. 












































Table 5-5 Parking Exits by Length of Stay (Parking Duration) 
0-4 hrs. >4-24 hrs. >1-4 days >4 days Total 
2011 Tickets 1,251,956 235,039 800,188 295,270 2,582,453 
Percent 48% 9% 31% 11% 
2012 Tickets 1,153,781 215,028 815,266 305,925 2,490,000 
Percent 46% 9% 33% 12% 
| 2013 Tickets 1,118,218 209,437 823,187 315,295 2,466,137 
Percent 45% 8% 33% 13% 
2014 Tickets 1,130,560 213,567 830,545 324,332 2,499,004 
Percent 45% 9% 33% 13% 
2015 Tickets 1,127,353 219,014 796,228 329,044 2,471,639 
| Percent 46% 9% 32% 13% 
| Percent change -— (0.3%) 2.6% (4.1%) 1.5% (1.1%) 
2014 to 2015 
Source: Massport. 
Note: Numbers in parentheses () represent a reduction 
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Figure 5-6 Percent of Parking Exits by Duration: Short vs. Long-Term Parking 
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Source: Massport. 


2015 Commercial Parking Rates 


Massport periodically assesses its parking rate structure to support its ground access strategy. As detailed in 
Table 5-6, parking rates in the on-Airport garages were increased in July 2014, while parking rates for 
Logan Express remote parking have remained substantially lower than those at Logan Airport. As noted 
earlier, however, demand for on-Airport parking in the terminal area is not price-sensitive and these parking 
rate increases have so far failed to dampen parking demand. 


With a pay-on-foot system, Massport requires parking fees to be pre-paid at kiosks inside the terminals and 
at garage access points at the pedestrian walkways, thus improving parking exit flow and reducing vehicle 
idling and associated emissions at exit plazas. Pay stations are located in the terminals and at the pedestrian 
entrances to the Central Garage, Terminal B garage, and Terminal E parking lot. Approximately 80 percent of 
parking patrons use the pay-on-foot system to pre-pay their parking fees before exiting. 


Several off-Airport parking facilities, such as PreFlight Airport Parking in Chelsea, are privately owned and 
operated, and they are outside of the Logan Airport Parking Freeze area. Massport has no control over rates 
at off-Airport parking lots. The parking rates for the three major off-Airport parking providers (PreFlight, Park 
Shuttle & Fly, and Thrifty) vary from $15.95 to $20.00 for daily parking and from $96 to $120 for weekly 
parking. 
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Table 5-6 On-Airport Commercial Parking Rates, 2011 - 2015 





























Terminal Area Economy 

Facility 2011 2012 2013 2014 2015 Parking 2011 2012 2013 £2014 # 2015 

Central/West Economy 

Parking Garage, Parking Garage 

Terminal B Garage, 

Terminal E Lots 

0 to 30 minutes $3 $3 $3 $3 $3 Daily Rate $18 $18 $18 $20 $20 

31 minutes to 1 $6 $6 $6 $6 $6 Additional days $9 $9 $9 $10 $10 

hour 0 to 6 hours 

1 to 1.5 hours $9 $9 $9 $11 $10 Additional days $18 $18 $18 $20 $20 
6 to 24 hours 

1.5 to 2 hours $12 $12 $12 $14 $14 Weekly Rate $108 $108 $108 $120 $120 
(6-7 days) 

2 to 3 hours $15 $17 $17 $19 $19 

3 to 4 hours $18 $21 $21 $23 $23 

4 to 7 hours $22 $25 $25 $27 $27 





7 to 24 hours (Daily) $24 $27 $27 $29 $29 








Additional days $12 $14 $14 $15 $15 
0 to 6 hours 
Additional day(s) $24 $27 $27 $29 $29 


6 to 24 hours 





Source: Massport; most recent rates effective July 1, 2014. 


Long-Term Parking Management Plan 


In addition to supporting HOV, Massport actively manages parking supply as another strategy to reduce 
drop-off/pick-up modes. Massport manages the on-Airport parking supply at Logan Airport to: (1) promote 
long-term rather than short-term parking (thus reducing the number of daily trips to Logan Airport); (2) 
support efficient utilization of parking facilities; (3) provide good customer service; and (4) comply with the 
provisions of the Logan Airport Parking Freeze. Massport has also reduced the number of on-Airport 
employee spaces to further reduce VMTs. 


As part of its ongoing review of ground access and strategic planning initiatives, Massport has been 
reviewing recent parking demand trends. That analysis shows that in 2015, Massport diverted or valet-parked 
private passenger vehicles to various on-Airport locations approximately 109 out of 260 work days. While 
Logan Airport has experienced diversions in the past, the number of days per year diversions occur has 
increased over the past several years. As presented in previous EDR/ESPR filings, diverting or valeting cars is 
inefficient and reduces customer service. The Long-Term Parking Management Plan, which was first included 
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in the 2012/2013 EDR, lays out a multi-part strategy for efficiently managing parking supply, pricing, and 
operations — both at Logan Airport and at Massport-controlled off-Airport locations — to utilize 
transit/shared-ride ground access while minimizing both drive-and-park and drop-off/pick-up modes. The 
Long-Term Parking Management Plan represents Massport’s current strategy to manage parking pricing, 
supply, and demand within the current Logan Airport Parking Freeze. 


Table 5-7 describes each parking plan element and progress to date. Massport is actively working to manage 
Airport parking and encourage the use of multi-occupant vehicle access to Logan Airport. Additional 
measures are currently under discussion as part of Massport’s strategic planning efforts. 


The focus of the Long-Term Parking Management Plan sets out the efforts that Massport has undertaken, 
and will continue to take in the future, to manage the supply, pricing, and operation of parking that it 
controls both at Logan Airport and at Massport-controlled off-Airport locations to achieve its ground access 
objectives. 


Table 5-7 Long-Term Parking Management Plan Elements and Progress 


Parking Plan Element Progress to Date (since 2014) 


Parking Supply: 


Add revenue-controlled parking spaces 
in the terminal area to bring supply up to 
the maximum number of spaces allowed 
under the Logan Airport Parking Freeze 


Work to increase the supply of 
Massport-controlled off-Airport parking 
at Logan Express sites 


Parking Pricing: 


Discourage air passengers from driving 
and parking at Logan Airport by ensuring 
that the least expensive 
Massport-controlled parking will be 
provided at remote Logan Express sites 


Encourage more efficient use of available 
on-Airport parking by maintaining a 
meaningful price differential between 
rates at the Economy Parking Garage and 
terminal-area parking garages 


Evaluate increased parking prices for 
terminal-area parking to encourage 
Airport passengers and visitors to 
consider transit and shared-ride 
alternatives 


Ground Access 


Massport completed construction of approximately 1,700 
commercial parking spaces at the Central Garage in late 
2015. This project is consistent with the Logan Airport 
Parking Freeze and builds out the maximum number of 
striped spaces under the existing Logan Airport Parking 
Freeze. 


A new 1,100 car parking garage opened in Framingham 
on April 15, 2015, increasing on-site capacity at that 
location by approximately 600 spaces. 


Massport has reduced parking rates at Logan Express 
facilities from $11.00 per day to $7.00 per day. 
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Table 5-7 Long-Term Parking Management Plan Elements and Progress (Continued) 

Parking Plan Element Progress to Date (since 2014) 

Parking Demand: Implemented new Back Bay Logan Express scheduled bus 
Increase alternative HOV mode options service in May 2014 as a pilot program. 
to decrease use of private vehicles Offers discounted parking and bus fares at all Logan 


Express locations during peak air travel periods. 


Placed signage in all terminals to help promote the use 
of the regional express bus carriers. 


Massport continues to sponsor free outbound (from 
Logan Airport) Silver Line bus service. 


Massport increased available parking from approximately 
680 spaces to 1,100 spaces at its Framingham location to 
encourage the use of Logan Express. 


Massport works with private carriers to increase HOV 
options to and from Logan Airport. 


Employee Parking: 


Continue to work to reduce the number Massport supports the Sunrise Shuttle, which provides 
of Airport employees commuting by early morning bus service from East Boston prior to the 
private automobile and parking at the start of MBTA service. 


Airport by: providing off-Airport parking 
both near Logan Airport and at Logan 
Express sites; and implementing 
measures to enhance employee 
commuting options. 


Massport provides employee parking in Chelsea with free 
bus transportation to the Airport. 


Massport offers employee rates to encourage the use of 
Logan Express facilities. 


Additional early morning and late night bus service has 
been added to Logan Express sites to encourage use and 
better serve Logan Airport employee schedules. 


Pedestrian Facilities and Bicycle Parking 


Massport has made substantial progress in providing Airport-wide pedestrian access. Sidewalks along 
Harborside Drive and Hotel Drive connect to the terminals, where a series of overhead, enclosed walkways 
connect to the Central and West Parking garages as well as the Hilton Hotel. The sidewalks along Harborside 
Drive, Transportation Way, North Service Road, and the Harborwalk facilitate pedestrian access to the Airport 
water shuttle boat dock, MBTA Blue Line Airport Station, and the pedestrian and bicycle pathways at 
Memorial Stadium Park, Bremen Street Park, and the East Boston Greenway. 


Bicycle parking racks are provided at many landside facilities. Generally, these racks are expected to primarily 
serve employees, but are open for use by air passengers as well. Terminal A, Terminal E, the Logan Office 
Center, Signature General Aviation Terminal, the Economy Parking Garage, the Green Bus Depot, and Airport 
MBTA Station all have bicycle racks. The RCC has sheltered bicycle parking racks for use by both employees 
and passengers. 
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Pedestrian and bicycle safety is further enhanced through the design of streetscape, intersections, lighting, 
and defined vehicle zones with new curbing, crosswalks, sidewalks, plantings, and fencing. Bicycle 
connections are available around Airport Station, Memorial Stadium Park, Bremen Street Park, and the East 
Boston Greenway. As part of the RCC construction, connections in the SWSA now allow employees and 
customers of the Airport to arrive via bicycle and park in a secure covered area at the new RCC. Commuters 
can utilize the unified bus system or pedestrian connections to the terminals. In the North Service Area, 
connections to/from Bremen Street Park and the Greenway Connector were completed in early 2015. These 
improvements connect the existing shared-use path to a new, northern connector of the East Boston 
Greenway (the Narrow Gauge Connector). The Logan Airport portion of this connection was completed in 
July 2014. In 2016, a 1/3-mile extension of the East Boston Greenway network was completed by the City of 
Boston. There are pedestrian and bike counters along the Greenway Connector. In 2015, there were 11,545 
East Boston Greenway users that were recorded by the counters. Massport assumed ownership of the park, 
known as the Narrow Gauge Connector, in the spring of 2016. 


Ground Transportation Ridership and Activity Levels in 2015 


This section of the chapter: 


Provides an overview of transportation services available to Logan Airport users from the Boston 
metropolitan area; 


Reports on 2015 ridership levels and recent historical trends; 
Reports on Massport’s progress in meeting ground access goals; and 
Describes Massport’s cooperative planning ventures with other transportation agencies in 


Massachusetts. 


Logan Express, MBTA Transit, and Water Transportation Modes 


Annual ridership levels for HOV/transit/shared-ride transportation modes serving Logan Airport are 
summarized in Table 5-8. 
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Table 5-8 Annual Ridership and Activity Levels on Logan Express, MBTA, and Water 
Transportation Services, 2011 — 2015 

















MBTA Transit Logan Express Bus Water Transportation? 

Silver Air MBTA Private 

Year Blue Line? Line? Passengers Employees Total Ferry? Water Taxis 
2011 2,277,311 900,359 649,609 536,513 1,186,122 33,403 58,879 . 
2012 2,442,085 906,177 681,040 624,149 1,305,189 30,337 60,840 | 

2013 2,597,306 N/A 733,005 634,693 1,367,698 21,952 70,378 
| 2014 2,378,965 N/A 941,043 632,011 1,573,054 19,340 67,479 | 
| 2015 2,122,597 N/A 1,150,999 622,005 1,773,004 7,748 70,798 | 
Percent Change (11%) N/A 22% (2%) 13% (60%) 5% . 


(2014-2015) 


Source: Massport 
Notes: | Numbers in parentheses () represent negative numbers. 
N/A Not available. 


1 Airport Station fare gate entrances only. Automatic Fare Collection introduced in January 2007. The Bremen Street Park 
entrance to MBTA Airport Station opened June 2007; station activity is not limited to only Airport-related passengers. 

2 Boardings at Logan Airport. Silver Line: 2012 and 2013 values are estimates. No information available for 2014 or 2015. 

3 MBTA Ferry is the Harbor Express F2/F2H service, Hingham/Hull-Logan and Long Wharf. Service from Quincy Fore River was 


suspended in 2013. Private water taxis include: City Water Taxi and Rowes Wharf Water Transport. 
4 Back Bay Logan Express introduced. 


Logan Express Bus Service 


Massport provides frequent, scheduled, express coach bus service to Logan Airport for air passengers and 
Logan Airport employees from park-and-ride lots in Braintree, Framingham, Woburn, and Peabody. Full 
service bus terminals and secure parking are provided at all four locations. In addition, a pilot service from 
Back Bay, described below, was introduced in April 2014 (May 2014 was its first full month of operation). A 
new parking facility was opened in Framingham in April 2015 for Logan Express customers. More information 
related to this facility is described below. Figure 5-8 depicts Logan Express bus locations with respect to the 
regional transportation network. 


The round-trip adult fare is $22; reduced fares are offered to seniors, and children under the age of 17 ride 
free. To encourage greater ridership, a parking rate restructuring went into effect in 2012, which featured 
lower parking rates at $7 per day (from $11 per day) at Logan Express parking lots. On weekdays and Sunday 
afternoons/evenings, scheduled half-hour headways are provided between the Braintree, Woburn, and 
Framingham locations and Logan Airport; one-hour headways are provided at these locations on Saturdays 
and Sunday mornings. Scheduled bus service to/from Peabody is provided hourly. Service hours for all four 
locations are roughly 3:00 AM to 1:00 AM the next day. 
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As illustrated in Table 5-8, air passenger ridership on 

Logan Express increased by approximately 9 percent from 2014 
to 2015. Employee ridership decreased by approximately 

2 percent between 2014 and 2015. A detailed breakdown of the 
Logan Express ridership is presented in Appendix G, Ground 
Access. 


Framingham Logan Express Upgrades 


In April 2015, Massport opened a new parking facility in 
Framingham to serve Logan Express customers. The new 
four-level, 1,100-car parking garage increased the capacity at 
the Logan Express facility by approximately 600 spaces 
(compared to the previous surface lot). The new garage has 
improved the customer experience by providing secure parking 
at one central location rather than relying on a series of remote 
overflow lots. The new garage was built to high environmental 
standards including energy-efficient LED lighting, water saving 
fixtures, bike racks, and priority parking for alternative fuel 





New Framingham Logan Express 1,100-space garage. 
Source: Massport 


vehicles. The new facility has been a success: 2015 ridership of the Framingham Logan Express increased by 
10 percent compared to the 2014 ridership, with 428,623 riders in 2015 versus 391,134 riders in 2014. The 
increase in passengers since the garage opened is displayed in Figure 5-7. 


Figure 5-7 Framingham Logan Express Ridership 
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Back Bay Logan Express (Pilot Project) 


On April 28, 2014, Massport initiated the Back Bay Logan Express service with pick-up locations at the Copley 
MBTA Green Line Station and the Hynes Convention Center. The Back Bay Logan Express operates daily 
between the hours of 5:00 AM and 10:00 PM. One-way fares are $7.50 per passenger. Riders with a current, 
valid MBTA pass receive a reduced fare of $3. The Back Bay Logan Express bus service is a pilot to observe 
whether a frequent, direct, express bus service from the downtown business area provides a viable alternative 
mode of transportation to the Airport. 


The Back Bay Logan Express Pilot has been valuable in providing an alternative to air passengers and 
employees who had been impacted by the temporary, two-year Government Center station closure (a key 
connection to the Blue Line and Logan Airport), and it provides a new transit alternative to the Airport. After 
the re-opening of Government Center Station in March 2016, this pilot program has continued. Ridership in 
2015 for the Back Bay Logan Express totaled 290,796 passengers, an average of about 805 riders per day. In 
2014, the service average 624 riders per day, with a total of 152,892 passengers between April 28 and 
December 31, 2014. The monthly totals for the Back Bay Logan Express service are summarized in Table 5-9. 


Table 5-9 Monthly Ridership on Back Bay Logan Express Service for 2015 


6 Month 

Month January February March April May June Total 
Ridership 16,742 14,671 24,930 23,175 27,636 25,655 132,809 
6 Month 

Month July August September October November December Total 
Ridership 28,118 28,746 27,311 25,848 25,126 22,838 157,987 
2015 Total 

290,796 
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Figure 5-8 Logan Airport — Logan Express Bus Service Locations and Routes 
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Rapid Transit 


* The MBTA provides direct connections to Logan Airport via the Blue Line subway at Airport Station and via 
the Silver Line bus to each of the terminals. According to the 2013 Logan Airport Air Passenger Ground Access 
Survey, these services are used by over 7 percent of Logan Airport's air passengers. Almost 17 percent of 
passengers with trip origins in Boston, Cambridge, Brookline, and Somerville used MBTA public transit to 
travel to the Airport. Both services are important for reducing automobile travel to the Airport; according to 
the survey, the majority of users of the Blue Line and Silver Line indicated that their alternative mode of travel 
to Logan Airport would have been a taxi or they would have been dropped off at the Airport by private 
vehicle. Figure 5-9 illustrates the public transportation options to access Logan Airport. 


Blue Line Ridership/Airport Station Activity 


Fare gate data indicate that nearly 2.1 million riders entered Airport Station in 2015 (see Figure 5-10). This is 
about an 11-percent decrease compared to 2014. As noted in previous reports, fare gate data do not 
distinguish between Airport related riders and East Boston users. Airport passenger ridership levels on the 
Blue Line can no longer be directly identified as part of the ESPR/EDR reporting.?® Since fare gate data are 
combined, there is no way of discerning whether the drop-in boardings at Airport Station are related to air 
passengers or East Boston riders. 


Silver Line (SL1) Ridership 


The Silver Line bus rapid transit service to Logan Airport provides a direct connection between South Station 
and the Airport terminals via the South Boston Transitway and the Interstate-90 Ted Williams Tunnel. The 
introduction of free boardings of the Silver Line Airport buses (SL1) at Logan Airport has eliminated the need 
for fareboxes; thus, 2015 figures of passenger boardings are not available (see Figure 5-10). Eliminating fare 
collection allows all three doors to be used for boarding, thus improving curb operations and schedule 
adherence. Massport is consulting with the MBTA on the potential for Automated Passenger Counting (APC) 
systems as a means to continue to collect ridership data. 


Eight SL1 buses are owned by Massport and are operated by the MBTA with a Massport subsidy. The 

Silver Line is the only MBTA rapid transit service that provides a direct, one-seat connection to each Airport 
terminal (the Blue Line requires a second-seat ride on a free Massport shuttle to connect riders to terminals, 
while express MBTA transit buses connect only at Terminal C, and local bus service to the Airport is very 
limited). Transfers between the Silver Line and the Red Line at South Station are free. At South Station, 
passengers may also connect to the MBTA commuter rail, Amtrak, and regional intercity buses. 





15 Based on automated fare gate entrance counts, approximately 50 percent of entrances occur via the Bremen Street Park 
fare gates at Airport Station. Based on Massport curbside observations, approximately 45 percent of Airport Station 
entrances are by airport users. 
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Figure 5-9 Logan Airport - Public Transportation Options 
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Figure 5-10 Passenger Activity - Blue Line (Airport Station) and Silver Line (SL1), 2011-2015 
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N Water Transportation: Water Taxis and MBTA Ferries 


Three companies provide water transportation within the Boston area: City Water Taxi, Rowes Wharf Water 
Shuttle, and the MBTA’s Harbor Express. Collectively, these companies serve numerous destinations 
throughout Boston Inner Harbor. The water taxi landing locations include: Long, Rowes, and Central Wharfs; 
the World Trade Center and the Moakley Courthouse in South Boston; Lovejoy Wharf near North Station; and 
stops in the North End, Charlestown, Chelsea, and East Boston. The MBTA Harbor Express provides services to 
Long Wharf and destinations outside of the Inner Harbor, including Hingham and Hull.*° The water 
transportation services stop at the Logan Airport dock on Harborside Drive. Massport provides a courtesy 
shuttle bus service between the Logan Airport dock, the MBTA Airport Station, and all Airport terminals. 
Massport also provides an employee subsidy for water transportation modes. 





16 The MBTA ferry schedule from Hingham/Hull to the Logan Airport Ferry Dock is not as frequent as Blue Line and Silver 
Line services, and does not run on frequent and consistent headways throughout the day. Headways between ferries range 
from one hour to several hours. There are 14 MBTA ferries to Logan Airport on weekdays, however there are no MBTA 
ferries direct to Logan Airport from the South Shore during morning commuting times. In 2015, the one-way fare to cross 
the Boston Harbor from Long Wharf to Logan Airport costs $13.75, and $17 from Hingham/Hull (twice the regular fare to 
Boston). The MBTA suspended ferry service from Quincy's Fore River stop in fall 2013, and has since added service to the 
Hingham service, which has incorporated the Hull stop. 
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Water transportation accounts for less than 1 percent of the mode share to Logan Airport, according to the 
2013 Logan Airport Air Passenger Ground Access Survey. Annual ridership on privately-provided water 
transportation experienced an increase of 5 percent in 2015 compared to 2014, while ridership on the MBTA 
Harbor Express declined by 60 percent (Table 5-8). 


Other HOV Modes: Scheduled Buses, Shared-Ride Vans, Courtesy Vehicles, and Limousines 


Massport provides priority, designated curb areas at all Airport terminals to support the use of HOV/transit 
modes, including privately-operated scheduled buses and shared-ride vans and limousine services. The 
majority of scheduled shared-ride carriers use a combination of 15- to 40-passenger vehicles and 

40+ passenger coach buses. Scheduled express bus service is offered by several privately-operated carriers 
from outlying areas of the Boston metropolitan area and neighboring states. Shared-ride van services include 
services between Logan Airport and many hotels in the Greater Boston area. Shared-ride vans also provide 
service from western Massachusetts and other regional points throughout New England. 


As shown in Table 5-10, the overall use of these HOV modes increased by about 7 percent in 2015 compared 
to 2014, with a substantial shift from courtesy vehicles to the use of scheduled vans and limousines. The use 
of scheduled buses stayed relatively constant between 2014 and 2015. 


Massport offers a 50-percent discount on the ground access fees for alternative fuel vehicles (AFVs) that use 
compressed natural gas (CNG) or are powered by electricity. 


Table 5-10 Activity Levels (Estimated Ridership) for Other Scheduled and Unscheduled HOV 
Modes: Scheduled Buses, Shared-Ride Vans, Courtesy Vehicles, and Limousines, 


2011 - 2015 
Scheduled and Unscheduled HOV Modes 
Scheduled 

Vans & Limousines 

Year Scheduled Buses Limousines Courtesy Vehicles (unscheduled) 
2011 360,237 473,199 594,706 1,095,420 
2012 377,608 311,737 653,728 1,199,011 
2013 374,792 207,738 646,739 1,168,774 
2014 373,138 148,048 651,583 1,506,705 
2015 371,853 237,188 470,616 1,802,350 
Percent Change (<1%) 60% (38%) 20% 


(2014 - 2015) 


Source: Massport 

Notes: | Numbers in parentheses () represent decreased ridership. 
Ridership is estimated based on dispatched vehicles, according to records from the Logan Airport bus/limousine pool, and the 
average occupancy per vehicle, according to the ground-access survey. 
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Non-HOV (Automobile) Modes 


Logan Airport passengers can access the Airport by a number of automobile modes, including private 
automobiles, taxis, and rental cars. These modes account for about 72 percent of the access modes used by 
air passengers, based on the 2013 Logan Airport Air Passenger Ground Access Survey. Although these modes 
are categorized as non-HOV, they frequently carry more than one passenger per vehicle. Based on the 2013 
survey results, the average vehicle occupancy for these automobile modes is estimated at 1.9 to 

2.1 passengers per vehicle. 


Automobile Access 


Private automobile access to the Airport is classified as either curbside drop-off or parked on-Airport 
(terminal area or remote/Economy). Traffic conditions associated with these trips are described in this 
chapter's section on traffic conditions. 


Rental Car 


At the opening of the RCC in 2013, nine rental car brands were serving Logan Airport: Advantage, Alamo, 
Avis, Budget, Dollar, Enterprise, Hertz, National, and Thrifty. Payless and Firefly initiated operations in 2014 
and Zipcar began operations at Logan Airport at the end of 2013. Rental car transactions (see Figure 5-11) 
have been increasing in recent years, following the trend of air passenger activity. 


Figure 5-11 Annual Rental Car Transactions at Logan Airport, 2011-2015 


1,300,000 








1,249,140 
1,250,000 


1,195,813 






1,200,000 






1,165,894 







1,153,404 
1,150,000 


1,093,929 





1,100,000 


Annual Transactions 


1,050,000 


1,000,000 


2011 2012 2013 2014 2015 


Source: Massport 


Ground Access 5-32 


Boston-Logan International Airport 2015 EDR 


Taxis 


Taxi ridership trends are reflected in the total number of taxis dispatched from Logan Airport (serving 
outbound passengers). The number of taxis dispatched rose in 2015 by 3 percent over the 2014 level 
(Figure 5-12). However, in 2015, there were approximately 252 hours (experienced on 187 days) during 
which Logan Airport had a shortage of cabs and had to resort to multiple passenger/party loading at the 
curbs. 


Taxi dispatches reflect the increase in air passenger levels. Taxi use in 2015 reached the highest recorded 
level at Logan Airport (2.3 million dispatches in 2015 when Logan Airport served 33.4 million annual air 
passengers). 


Figure 5-12 Annual Taxi Dispatches at Logan Airport, 2011-2015 
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Green Cab Program 


| Since 2007, Massport has sponsored a “Head-of-Line” hybrid vehicle taxi incentive program, in partnership 
with the City of Boston. Under this program, Boston taxis that qualify as clean-fuel vehicles may obtain 
permission to proceed to the short job lane at Logan Airport's taxi pool; this allows these “green cabs” to be 
dispatched to the terminals in a shorter amount of time. 


Ground Access Planning Considerations 


Surface transportation modes have environmental impacts, and are considered a standard component of 
airport GHG emissions inventories (see Chapter 7, Air Quality/ Emissions Reduction). Enhancing multimodal 
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transportation options is one way an airport can reduce GHG emissions and improve its environmental 
footprint. 


Potential emissions reductions are one reason why Massport is committed to a long-term goal to promote 
and support public and private HOV/shared-ride services aimed at serving air passengers, Airport users, and 
employees. Other benefits include: 


Reducing congestion on the terminal roadways and curbside drop-off/pick-up areas; 
Alleviating limited parking facilities; and 


Customer service (providing a range of transportation options for different traveler demographics). 


Passenger HOV Mode Share Goal 


Massport’s current ground access goal is to attain a 35.2-percent passenger HOV mode share when annual 
air passenger levels reach 37.5 million. The 35.2-percent HOV mode share figure was developed by a 
planning process involving Massport staff and was first presented in the Logan Growth and Impact Control 
(LOGIC) planning studies that were completed in the early 1990s.” In subsequent environmental documents, 
the 35.2-percent HOV mode share became a declared goal related to ground access to Logan Airport.1® 


Progress toward this goal is measured using the triennial air passenger ground-access survey. The latest 
survey, which was conducted in 2013, revealed an air passenger ground-access mode share of 28 percent for 
HOV/shared-ride modes, which is a share consistent with past surveys. Historically, there has not been a 
significant shift in HOV mode share since 2004. This result demonstrates that Logan Airport has been able to 
maintain its HOV mode share in concert with improvements to roadway access to the Airport and despite 
increases in air passenger levels. Also, the result confirms Logan Airport's rank at the top of U.S. airports with 
respect to HOV/shared-ride mode share.’° The latest survey was conducted in the spring of 2016; results 
from that survey will be shared in the 2016 ESPR. 


Although generally useful, the calculation of overall HOV mode share is limited in that some modes can 
operate as both high occupancy and low occupancy vehicles (Table 5-11). Many automobile modes carry 
multiple passengers; for example, as seen in Table 5-11, the 2013 Logan Airport Air Passenger Ground Access 
Survey indicates an average occupancy of 2.0 air passengers per private vehicle used for airport ground 
access. 





17 Logan Growth & Impact Control Study (LOGIC) Phase I Report (1990) and Logan Growth & Impact Control Study (LOGIC), 
Phase II Final Report (June 1993). 

18 West Garage Final EIR January 31, 1995) and 1994 & 1995 Annual Update of the Final Generic Environmental Impact 
Report (GEIR), vol. 1 July 1996), which presents for the first time “Massport’s Ground Access Management Plan” and states 
that its goals are “to achieve a 35 percent high-occupancy vehicle (HOV) mode share by air passengers...” [p. I-7-4] 

19 Itis useful to note that there is no standard aviation industry definition with respect to categorizing ground access modes 
as HOV versus single occupancy vehicle (SOV). While some modes (e.g., Logan Express and the Silver Line) clearly fall into 
the HOV mode category, the appropriate category for a limousine or taxi is less clear. 
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Table 5-11 Average Vehicle Occupancy by Vehicular Ground Access Mode (2013) 


Vehicle 
Mode Occupancy % SOV Trips 
Private Vehicle 2.0 24% 
Taxicab 1.8 28% 
Rental Vehicle 1.6 37% 
Subtotal for Automobile Modes 1.9 28% | 
Car Service ("black car" limousine by reservation) 19 30% | 
Courtesy Shuttle 3.6 7% 
Shared-Ride Van or Limousine (scheduled or reservation) 44 7% | 


Source: Massport, 2013 Logan Airport Air Passenger Ground-Access Survey. Based on air passengers departing on both weekdays and 


weekend days. 


Notes: The true average occupancy per vehicle arriving at the Airport cannot be computed from the responses to the survey because 
it is not possible to identify multiple travel parties arriving in a single vehicle. Average occupancy in this table was calculated as 


the average occupancy of arriving vehicles across survey respondents. 
An SOV (single occupancy vehicle) passenger is defined as an air passenger that arrives at the Airport with no other air 


passengers in the vehicle. Air passengers can arrive as the only traveling air passenger in any of the above modes; thus, drivers 


and/or occupants who are not traveling are excluded from the occupancy calculation. 


Through a strategic planning process, Massport has concluded that its overarching ground access goal must 


be to minimize the number of motor vehicles used by both passengers and employees traveling to and from 


Logan Airport. Achieving this goal will require balancing the need to accomplish three objectives: 


Increasing the availability and use of transit, HOV, and shared-ride options for Logan Airport 
passengers and employees; 


Minimizing the number of drop-off/pick-up trips, particularly “dead head” trips in which a vehicle 
brings a passenger to Logan Airport and leaves with only the driver, effectively doubling the number 


of vehicle trips needed for that passenger to get to and from the Airport; and 


Managing parking supply, pricing, and operations to promote use of transit/HOV/shared-ride 
options and reduce the amount of diversions/valeting, all without increasing the number of 
drop-off/pick-up trips due to a constrained parking supply. 


Massport is investigating alternative methods to describe the mode use and travel patterns of air passengers 


using Logan Airport to better reflect these considerations and track progress toward meeting all of its ground 


access goals, including, but not limited to, maintaining its high HOV mode share. 
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Conditions Under Constrained Parking 


According to research conducted for Massport, Logan Airport is the only airport in the country with a parking 
freeze.”° As described earlier in this chapter, during many weeks in 2015, vehicles were diverted from Central 
Parking to Economy Parking or Terminal E lots, or valeted to other areas, until lined spaces became available. 
Peak-day demand is not showing signs of dampening, and overflow conditions persist. These conditions exist 
despite the supply of over 2,700 parking spaces off-Airport at nearby private lots, and despite the increases in 
Logan Express use since the lowering of parking rates at those locations. 


With the Logan Airport Parking Freeze (and current capacity levels) in place, weekday demand is outpacing 
supply on a regular basis. Under such conditions, travelers arriving at the Airport to park on Tuesdays and 
Wednesdays would find themselves unable to park their cars on-Airport. 


In 2015, Massport completed the West Garage Parking Consolidation Project. This project consolidated 
2,050 temporary parking spaces as an addition to the West Garage and at the existing surface lot between 
the Logan Office Center and the Harborside Hyatt. Construction of these spaces constituted all the remaining 
spaces permitted under the Logan Airport Parking Freeze. As air traveler numbers have increased, the 
constrained parking supply at Logan Airport has periodically had the unintended consequence of causing an 
increase in environmentally harmful drop-off/pick-up vehicle trips (which generate up to four vehicle trips 
per air passenger, compared to two trips for those who drive and park, see Figure 5-13). As one element of 
its comprehensive transportation strategy, Massport proposes to build up to 5,000 new on-Airport 
commercial parking spaces at Logan Airport. The goal of the Logan Airport Parking Project is to reduce the 
number of air passengers choosing more environmentally harmful drop-off/pick-up modes. 


The construction of additional commercial parking spaces at Logan Airport is predicated on the approval of a 
regulatory change,”+ by MassDEP, whereby MassDEP would amend the existing Logan Airport Parking Freeze 
to allow for some additional commercial parking spaces at Logan Airport. MassDEP has conducted a 
stakeholder process, which will be followed by initiating the process to amend the Parking Freeze regulation. 
Massport expects to initiate a parallel process with EEA by filing an ENF for new parking facilities sometime in 
early 2017. 





20  LeighFisher, August 2011. 
21 310 Code of Massachusetts Regulations 7.30. 
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Figure 5-13 Ground-Access Mode Choice Hierarchy 
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Planning for Passenger Ground Access 


In the past, the ground access strategy has operated within the constraints of the Logan Airport Parking 
Freeze. Future efforts will need to address the growing use of drop-off/pick-up modes that include private 
vehicles, taxis, limousine, and alternative taxi modes (such as TNCs). Drop-off/pick-up vehicle activity is 
growing in response to the constrained parking supply. 


Passenger surveys have shown that under constrained parking conditions, approximately 75 percent of 
“would be” parkers opt for drop-off/pick-up modes rather than HOV/shared-ride modes. Accordingly, an 
unintended effect of constrained parking supply has been an increase in the total number of vehicle trips 
generated by Logan Airport passengers. 
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Therefore, Massport’s challenge is how to influence a mode shift so that the passengers generating the 
excess parking demand are encouraged to use sustainable transportation modes (including public transit, 
Logan Express, and other shared-ride services) rather than increase taxi and private vehicle drop-off and 
pick-up activity that would generate increased levels of traffic and curbside congestion (and associated 
emissions) at Logan Airport. As passenger levels have increased, the lack of commercial parking spaces has 
had the counterproductive effect of inducing more drop-off/pick-up travel which entails more trips, VMTs, 
and air emissions than trips by people who park at the Airport. This is a key planning issue that Massport will 
address in future Airport-wide efforts. Massport’s longer-range ground access strategy will balance the need 
to increase the HOV/transit/shared-ride mode share, manage on-Airport parking, and reduce 
drop-off/pick-up vehicle trips. 


As part of the Terminal E Modernization Project, Massport will construct a weather-protected direct 
connection between Terminal E and the MBTA Blue Line Airport Station, which will improve the passenger 
experience and convenience. The project, and the MBTA connection, is in the conceptual design phase and 
future EDRs and ESPRs will provide updates as final design and construction proceed (see Chapter 3, Airport 
Planning, for additional information on this project.) 


Ground Access Initiatives 


Massport promotes ridership on HOV/transit/shared-ride modes and maintains efficient transportation 
access and parking options in and around Logan Airport to reduce the reliance on automobile modes as a 
means to achieving the HOV mode share goal. Measures implemented by Massport include a blend of 
strategies related to pricing (incentives and disincentives), service availability, service quality, marketing, and 
traveler information. Because of the different demographics of Logan Airport air passenger travelers, no 
single measure alone will accomplish the goal. 


HOV/Transit/Shared-Ride Initiatives 


~ In April 2014, Massport initiated the Back Bay Logan Express pilot service. Using Massport's 42-foot CNG 
buses, this service provides travelers with three scheduled trips per hour between the Hynes Convention 
Center, Copley Square (at the MBTA’s Green Line Station), and Logan Airport. In addition to serving an area 
that generates a significant number of trips to the Airport, the service served transit riders inconvenienced by 
the two-year closure of Government Center station, where the Green Line meets the Blue Line. After the 
re-opening of Government Center in March 2016, this pilot program has continued. 


Massport has expanded its Logan Express bus service, including spending $30 million to build a 1,100-space 
parking garage in Framingham to meet growing passenger and employee demand. The Framingham Logan 
Express, which opened in April 2015, carries the highest number of non-employee passengers of all the 
Logan Express services. The completion of this new facility increased capacity by 600 spaces as compared to 
the previous surface lot. 
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Parking Programs and Initiatives 


Cell Phone Waiting Lot 


The cell phone waiting lot in the vicinity of Terminal E provides 61 parking spaces where drivers waiting for 
passengers on arriving flights may park. Before the creation of the Cell Phone Waiting Lot, drivers who were 
waiting for arriving passengers either used the short-term parking, circulated around the Airport, or dwelled 
at the curb until asked to move by State Police officers. This facility reduces vehicle emissions by minimizing 
idling and on-Airport VMT by such motorists. The maximum wait time permitted at this parking lot is 

30 minutes and parking is free of charge. 


Parking PASSport Gold and Parking PASSport 


Parking PASSport Gold and Parking PASSport allow users to enter and exit Logan Airport's parking garages 
and lots with an access card that is linked to an established account for faster payment transactions. Parking 
fees are automatically charged to a registered credit card and the receipt is emailed to the account holder. 
Customers in the Parking PASSport programs account for approximately 3 to 4 percent of parking exits at 
Logan Airport. 


Massport offers guaranteed parking through its Parking PASSport Gold program. Parking PASSport Gold 
eliminates the need for a motorist to circle the garage looking for available spaces. First implemented in 
2006, the Parking PASSport Gold program had 10,761 customers as of December 31, 2015, compared to 
9,011 at the end of 2014. About 8 percent of spaces in the Central/West Parking garage and 12 percent of 
spaces in the Terminal B garage are set aside for these customers. 


Hybrid/Alternative Fuel Vehicle (AFV) Preferred Parking 


In the State's first preferred parking program for hybrid and AFVs, Massport began offering preferred parking 
for customers driving hybrid and AFVs in the spring of 2007. Massport provides designated parking spaces at 
Logan Airport's Central Garage, Terminal B Garage, Terminal E surface lot, and Economy Parking. Massport 
also offers a 50-percent discount on the ground access fees for AFVs that use CNG or are powered by 
electricity. 


Employee Ground Transportation Initiatives 


Airport employee transportation has different ground access considerations than passenger transportation. 
Airport employees often have non-traditional (and often unpredictable) working hours that are difficult to 
match to typical transit service hours (MBTA service does not start until after 5:00 AM and ends by 1:00 AM). 
Due to the time-sensitive nature of airline operations, on-time reliability is important for employee 
transportation, as is flexibility during severe weather or other delays that may extend a typical employee 
workday or work shift. 
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Massport strives to reduce the number of Airport employees commuting by private automobile, to enhance 
commuter options, and to reduce traffic and parking demands at Logan Airport. To help accomplish these 
objectives Massport continues to: 


Provide off-Airport employee parking in Chelsea, which is served by frequent shuttle bus service to 
the terminals (Route 77) 24 hours a day, 7 days a week; 


Run free employee shuttle buses between Airport Station and employment areas in the SWSA and 
the SCA locations (Routes 44, 66, and Logan Office Center); 


Operate early morning and late night Logan Express bus trips for commuters; 
Support the Logan Transportation Management Association (TMA); 


Support the Sunrise Shuttle for early morning bus service from East Boston prior to the start of MBTA 
service; 


Create and maintain a comprehensive sidewalk/walkway system on Logan Airport to facilitate 
pedestrian access; 


Provide bicycle racks; 2? and 


Complies with the state rideshare regulation. 


Two of these initiatives that are exclusively targeted to employees are described below. 


Logan Transportation Management Association (TMA) 


The Logan TMA advises Airport employers on transit benefits and provides information on available 
commuting transportation alternatives, ride-matching services, and reduced-rate HOV/transit fare options. 
Massport contributes $65,000 annually to the Logan TMA. Benefits and services provided by the Logan TMA 
in 2015 included: 


East Boston early morning shuttle service (Sunrise Shuttle; further details are provided below); 
Computerized ride-matching services for participating in carpools and vanpools; and 
Advocacy for improved service and reduced fares for its members from Massport, the MBTA, or other 


providers of mass transit and other alternative forms of transportation. 


Sunrise Shuttle 


Originally launched in August 2007, this shuttle service provides low-cost transportation to Airport 
employees who live in nearby East Boston and Winthrop. A second shuttle route was added in October 2011 
that serves East Boston's Orient Heights neighborhood and Winthrop. 





22 Bicycle racks are provided at Terminal A, Terminal E, Logan Office Center, MBTA’s Airport Station, Economy Parking 
Garage (covered), Signature general aviation terminal, the Green Bus Depot (Bus Maintenance Facility), and the Rental Car 
Center (covered). 
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The Sunrise Shuttle services operate outside of MBTA service hours between 3:00 AM and 6:00 AM, with 
shuttles every half-hour transporting employees to the Airport terminals. Ridership levels have steadily 
increased since the shuttle’s launch. The two-route service has reached over 1,000 riders per month. 


Ground Access Goals 


Table 5-12 lists each ground access goal and updates Massport’s initiatives associated with each goal. 
Initiatives are planned, designed, implemented, and continuously refined to account for the changing 
national, regional, and local conditions that affect Logan Airport and its users. 


Table 5-12 Ground Access Planning Goals and Progress (2015) 











Goal 2015 Update 

Increase air passenger ground =‘ The 2013 Logan Airport Air Passenger Ground Access Survey revealed that 28 percent of 
access (high-occupancy air passengers use high-occupancy vehicles (HOV)/shared-ride modes to access the 
vehicle) HOV mode share to Airport. The most recent survey was completed in the spring of 2016 and results will be 
35.2 percent by the time presented in the 2016 Environmental Status and Planning Report (ESPR). 

Logan Airport accommodates Massport continues to provide and actively promote numerous HOV/shared-ride options 
37.5 million annual air to air passengers, including Logan Express bus service, the Silver Line, water shuttle 
Passengers. services, and frequent, free shuttle bus service to and from the Massachusetts Bay 


Transportation Authority (MBTA) Blue Line rapid transit Airport Station. Massport is 
investigating ways to increase HOV mode share by implementing new HOV initiatives 
and pricing strategies. Logan Airport continues to rank at the top of U.S. airports in terms 
of HOV/transit mode share, with current HOV mode share close to 30 percent 


Massport continues its partnership with the MBTA to offer free boardings of the Silver 
Line bus at the Airport. The promising results of reduced dwell times and faster travel 
times through the terminal area led Massport to extend the free-fare program 
indefinitely. 

Next-bus arrival digital dynamic signs have been added to the Terminal curb bus stops 
to now include Airport Shuttle, Blue Line/Rental Car, and Logan Express (in addition to 
Silver Line signs previously installed). 


Massport continues to improve wayfinding for ground transportation (with an emphasis 
on public transportation) within the terminals, resulting in enhanced directional signs in 
the terminals for arriving air passengers. 


In April 2014, the Boston Back Bay Logan Express service was implemented. In April 2015, 
1,100-space garage was opened at the Framingham Logan Express to encourage 
passenger use of HOV modes. 


Reduce employee reliance on Massport continues to support the Logan Transportation Management Association 

commuting alone by private (TMA) with $65,000 annually (no dues are collected from Airport employers). Massport 

automobile uses funds from the Logan TMA to operate the two early morning Sunrise Shuttle 
services that serve East Boston and Winthrop. 








For employees who reside in neighborhoods and communities closer to the Airport, 
bicycle parking options have increased with bicycle racks offered at Terminal A, Terminal 
E, the Economy Garage, the Green Bus Depot, the Rental Car Center, the Logan Office 
Center, and the Signature general aviation terminal. Massport is also investigating ways 
to improve bicycle access to/around Logan Airport facilities. For example, the East Boston 
Greenway Connector construction was completed in July 2014. 
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Table 5-12 Ground Access Planning Goals and Progress (2015) (Continued) 


Goal 


Increase the overall efficiency 
of the metropolitan 
transportation system through 
interagency coordination 


Improve management of on- 
Airport ground access and 
infrastructure through 
technology 


Ground Access 


2015 Update 


Massport participates in the Boston Metropolitan Planning Organization (MPO) to 
promote planning and funding of transportation system options that enhance access to 
the Airport. Massport and the MBTA have worked together on several initiatives 
including the renovated Blue Line Airport Station and the Silver Line SL1 service to 

Logan Airport. Massport has also partnered with the MBTA, the Massachusetts 
Department of Transportation (MassDOT), the City of Boston, and the Convention Center 
Authority in developing transportation improvement plans for the South Boston 
Waterfront, including alternatives that would improve Silver Line access between South 
Station, the South Boston Waterfront, and the Airport. 


Massport disseminates ground access and parking information through the Internet 
(www.massport.com), social media (Twitter and Facebook), a toll-free telephone number 
(1-800-23-LOGAN), Smartraveler, and in-Airport kiosks. Massport's redesigned website 
has an interactive tool that helps users access Logan Airport, while providing multimodal 
options. 





In 2015, Logan Airport continued to experience peak levels of parking demand for the 
terminal area parking garages. In an effort to reduce the operational impacts of peak 
parking, Massport completed the West Garage Parking Consolidation Project in 2015. 


The total number of parking spaces at the Airport in 2015 remains within the 

Logan Airport Parking Freeze limits. As one element of its comprehensive transportation 
strategy, Massport proposes to build up to 5,000 new on-Airport commercial parking 
spaces at Logan Airport. The goal of the Logan Airport Parking Project is to reduce the 
number of air passengers choosing more environmentally harmful drop-off/pick-up 
modes. The construction of additional commercial parking spaces at Logan Airport is 
predicated on a regulatory change, by MassDEP, whereby MassDEP would amend the 
existing Logan Airport Parking Freeze to allow for some additional commercial parking 
spaces at Logan Airport. MassDEP has conducted a stakeholder process, which will be 
followed by initiating the process to amend the Parking Freeze regulation. Massport 
expects to initiate a parallel process with EEA by filing an ENF for new parking facilities 
sometime in early 2017. 
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Noise Abatement 


Introduction 


The Massachusetts Port Authority (Massport) strives to minimize the noise effects of Logan Airport operations 
on its neighbors through a variety of noise abatement programs, procedures, and other tools. At Logan Airport, 
Massport implements one of the most extensive noise abatement programs of any airport in the nation. 
Massport’s comprehensive noise abatement program includes a dedicated Noise Abatement Office; a 
state-of-the-art Noise and Operations Monitoring system; residential and school sound insulation programs; 
time and runway restrictions for noisier aircraft; ground run-up procedures; and flight tracks designed to 
optimize over-water operations (especially during nighttime hours). The public can register noise complaints 
using the flight tracking interface on Massport’s website.* 


The foundation of Massport’s program is the Logan Airport Noise Abatement Rules and Regulations? (the Noise 
Rules), which have been in effect since 1986. Massport’s Noise Abatement Office is responsible for 
implementing noise abatement measures and generally monitoring community complaints and other aspects 
of the noise effects from Logan Airport operations. This chapter describes actual runway use, fleet mix, level of 
operations, noise levels, and modeled noise conditions at Logan Airport related to aircraft operations during 
2015 and compares the findings to those for 2014. Historical comparisons to the years 1990 and 2000 are also 
provided. 


Noise conditions for 2015 were assessed primarily through computer modeling, supplemented by the analysis 
of measured noise levels from Logan Airport's noise monitoring system. As of 2015, the Federal Aviation 
Administration (FAA) requires airports to use a new simulation tool for noise and air emissions, the Aviation 
Environmental Design Tool (AEDT), for National Environmental Policy Act (NEPA) projects and soundproofing 
eligibility. Massport undertook initial modeling of noise and air using AEDT; however, Massport has technical 
concerns related to the initial results at Logan Airport. Following a briefing with the FAA, it was decided that the 
initial AEDT results would not be published in the 2015 Environmental Data Report (EDR) (pending further 
technical discussions with FAA‘s Office of Environment and Energy). Therefore, 2015 modeling for noise was 
performed with the FAA's Integrated Noise Model (INM) (and the Emissions and Dispersion Modeling System 
[EDMS] for air emissions). Adjustments to be incorporated into AEDT are currently under review and, if 





1 = Massport. Flight Monitor. http://www.massport.com/environment/environmental-reporting/noise-abatement/flight- 
monitor/. Accessed November 1, 2016. 

2 The Logan International Airport Noise Abatement Rules and Regulations, effective July 1, 1986, are codified as 740 Code of 
Massachusetts Regulations (CMR) 24.00 et seq (also known as the Noise Rules). 
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completed in a timely fashion, AEDT is expected to be the official model for next year’s 2016 Environmental 
Planning and Status Report (ESPR). 


This chapter presents summaries of the operational data used in the noise modeling, as well as the resultant 
annual Day-Night Average Sound Level (DNL) noise contours, a comparison of the modeled results with 
measured levels from the noise monitoring system, and estimates of the population residing within various 
increments of noise exposure in 2015. Both the FAA and the U.S. Department of Housing and Urban 
Development consider DNL exposure levels above 65 decibels (dB) to be incompatible with residential land 
use.*4 To better understand the noise environment, analyses also include a number of supplemental noise 
metrics including Logan Airport’s Cumulative Noise Index (CNI) and reporting on the Time Above (TA) various 
threshold sound levels and periods of dwell and persistence of noise levels. Massport’s progress on 
implementing noise abatement measures, the new aRea NAVigation (RNAV)° study being jointly undertaken by 
FAA and Massport, and a summary of the ongoing Boston Logan Airport Noise Study (BLANS) is also provided. 


Appendix H, Noise Abatement, provides historical details since 1990 of operations, runway use, noise exposed 
population, and the status of the sound insulation program. Total runway use from all operations, usage by 
runway end, and DNL levels at U.S. Census Block group locations are included. The appendix also contains the 
Flight Track Monitoring Report for 2015 and a Fundamentals of Acoustics and Environmental Noise section, 
which gives an overview of key noise issues, noise metric definition, and terminology for the general reader. 


2015 Noise Abatement Highlights and Key Findings 


Since 2000, the number of daily aircraft operations at Logan Airport has declined by almost 25 percent (from 
1,355 operations per day in 2000 to 1,022 operations per day in 2015) while aircraft have been experiencing 
increasing passenger loads. (The decline from the 1998 peak of 1,390 operations per day exceeds 25 percent.) 
Jet operations made up 86 percent of operations compared to 66 percent in 2000. Passenger volumes continue 
to increase at a higher rate than aircraft operations. In 2015, the overall number of air passengers was up by 
20.6 percent compared to 2000. This trend reflects an increase in the use of larger aircraft in the fleet, airline 
consolidation, and increased load factors on the part of airlines. 


Operations, Fleet Mix, and Runway Use 2015 


Aircraft operations in 2015 increased by 2.5 percent (from 363,797 operations in 2014 to 372,930 
operations in 2015), and remained well below the 1998 peak of 507,449 operations. Operations in 2015 
are 26.5 percent less than in 1998. At the same time, passenger volumes are at their highest, increasing 
by 5.7 percent from 31,634,445 passengers in 2014 to 33,449,580 passengers in 2015. 


Compared to 2014, 2015 had a modest increase in air carrier activity, with overall commercial traffic 
increasing by 2.2 percent in 2015 (337,380 to 344,764). In 2015 there was a continued shift of 





3 14 CEFR Part 150, Appendix A to Part 150 Noise Exposure Maps, Sec. A150.101(d) 
24 CFR Part 51, Subpart B Noise Abatement and Control, Sec. 51.103(c) 

5 RNAV-Area navigation, a method of instrument flight rules (IFR) navigation that allows an aircraft to choose any course within 
a network of navigation beacons, rather than navigate directly to and from the beacons. 
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operations away from the smaller Regional Jet (RJ) aircraft to larger air carrier aircraft on many routes, 
increasing the number of passengers carried but not operations. 


Almost 97 percent of all commercial jet operations at Logan Airport met the strictest Stage 4 
international noise limits. Of the remaining 3 percent, only ten operations in 2015 were performed by 
aircraft retrofitted to satisfy Stage 3 standards; all other commercial jet operations were performed by 
aircraft originally certificated to Stage 3.° As of January 1, 2016, all Stage 2 aircraft are prohibited by the 
FAA from operating within the contiguous United States. 


There were two FAA-mandated airfield/airspace operating factors that influenced Logan Airport 
contour configurations in 2014 and 2015, including: 


1. Due to safety concerns, at airports across the United States in June 2014, the FAA temporarily 
halted the use of head-to-head operations,’ or opposite direction operations, in which planes 
arrive on a runway in one direction and depart in the opposite direction. When in use at 
Logan Airport, the procedure has aircraft departing from Runway 15R and landing on Runway 33L 
during the late night (typically midnight to 5:00 AM) when weather conditions are appropriate, 
including good visibility and little wind. At Logan Airport, head-to-head operations are an 
important part of the use of the late night noise abatement runway (Runway 15R-33L) since this 
keeps operations over Boston Harbor instead of the community. Use of this procedure was 
restored in January 2015 and is reflected in the 2015 DNL noise contour. 


2. FAA also restricted the use of Converging Runways Operations (CRO) across the United States in 
January 2014 due to safety concerns. At Logan Airport, Runways 22L and 22R and Runway 27 were 
affected by this change. While Runway 22R is in use for departing aircraft, arrivals that would 
typically be directed to Runway 27 were sent by the FAA Air Traffic Control to arrive on 
Runway 22L. FAA conducted a test in 2014 allowing for these operations to occur during periods of 
lower demand. The results from this test were favorable and the process was adopted and 
continued in 2015. 


Dwell and persistence exceedances in 2015 remained below historical levels from most runway ends. 


The 2015 Flight Track Monitoring reports in Appendix H, Noise Abatement show that 99 percent of 
shoreline crossings (locations where aircraft which have departed over the water pass back over land) 
are by aircraft flying above 6,000 feet, the same percentage as 2014. This results in lower DNL exposure 
levels to communities under those flight paths. 





6 Jet aircraft currently operating at Logan Airport are categorized by FAA into the three groups: Stage 2, Stage 3, and Stage 4. 
The designation refers to a noise classification specified in FAR Part 36 that sets noise emission standards based on an 
aircraft's maximum certificated weight. Generally, the heavier the aircraft, the more noise it is permitted to make within the 
limits established by FAR Part 36. 

7 Head-to-head operations, or opposite direction operations occur when aircraft depart from a runway end and aircraft are 
cleared to land to the opposite end of that runway. This results in aircraft overflights off only one end of the runway and is 
typically used as a noise abatement procedure when traffic levels are light. 
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Noise Levels and Population 2015 


For 2014 and 2015, differences between measured and modeled noise values have narrowed even 
more than reported in previous EDRs and ESPRs.® This improved accuracy in modeled results 
corresponds with the Airport's noise measurement equipment and monitoring system and its ability to 
correlate measured noise events with individual flight tracks, combined with the improvements in the 
INM database. 


The 2015 contours are smaller in areal coverage than the 2000 contours in most areas as a result of 
quieter engines and fewer flights, although the contour has expanded in portions of East Boston. 
Compared to 2000, in 2015, the number of people exposed to sound levels of DNL 65 dB or higher has 
declined by 20.6 percent (from 17,745 people in 2000 to 14,097 people in 2015). 


Compared to 2014, the 2015 DNL 65 dB noise contours were larger in most areas around the Airport 
due to changes in: (1) runway usage, primarily as a result of wind and weather conditions, (2) an 
increase in the number of nighttime operations, and (3) an increase in the number of overall 
operations. The overall number of people exposed to DNL values greater than or equal to 65 dB 
increased by 58.0 percent, from 8,922 people in 2014 to 14,097 people in 2015.2 Noise contour 
changes specific to 2015 in comparison to 2014 are discussed below (Figure 6-1). 


Figure 6-1 Reason for increase in Number of People Exposed to DNL Values Greater than or 
Equal to 65 dB 





@ Overall Increase in Ops 


™ Increase in Night Ops 


Runway Use Changes 





8 Several factors have resulted in better agreement between measured versus modeled levels. Beginning with the 2009 EDR, 
flight track data and measurement data have come from the new monitoring system. The more accurate flight track data are 
used for the modeling inputs and for the measured aircraft event correlation. 

9 Population data were derived from the most recent 2010 United States Census block data. 
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1. Runway use changes from 2014 to 2015 were the largest factor in the increase in the number of 
people exposed to DNL values greater than or equal to 65 dB in 2015. 


The DNL contour increased in East Boston and slightly in South Boston due to an increase in 
Runway 22R departures in 2015. Increased departures from Runway 22L also resulted in 
increases in Winthrop. 


Increased arrivals to Runways 22L and 27 at night contributed to increases in Revere and 
Winthrop. 


Unlike 2014, 2015 reflects almost a full year of the head-to-head night noise abatement 
procedures on Runway 15R-33L. While this reduces overall noise exposure by concentrating 
operations over water rather than over populated areas, it increases start-of-takeoff-roll (SOTR) 
noise in East Boston, north and west of the Runway 15R end. 


Lower use of Runway 4R for arrivals in 2015 resulted in a reduction in the contour south of the 
Airport. 


2. An additional factor influencing noise contour changes in 2015 was a 5.7-percent increase in 
nighttime operations (from 48,056 nighttime operations in 2014 to 50,786 nighttime operations in 
2015). This increase in overall operations and nighttime operations is still well below the peak of 
54,038 annual operations at night reached in 1999. As airlines have expanded to new destinations, 
the number of commercial operations, and in turn the number of nighttime operations, has 
increased. In 2015, there was an increase of 7.5 nighttime operations per day compared to 2014.1? 


3. The overall increase in operations was smaller than the increase in nighttime operations 
(2.5 percent overall versus 5.7 percent nighttime), but contributed to the expansion of the noise 
contours. 


The DNL and population levels in 2015 remain well below the peak levels reached in 1990 and are less 
than in the year 2000 when 17,745 people were exposed to DNL levels greater than or equal to DNL 


65 aB. 
Y Massport is a national leader in sound insulation mitigation. To date, Massport has provided sound 
insulation for a total of 11,515 residential units, and will continue to seek funding for sound insulation 


for properties that are eligible and whose owners have chosen to participate. 





10 DNL treats nighttime noise differently than daytime noise; for the A-weighted sound pressure levels occurring at night 
(between 10:00 PM and 7:00 AM) a 10 dB penalty is applied to the nighttime event. 
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Almost all of the residences 
exposed to levels greater than 
or equal to DNL 65 dB in 2015 
have been eligible in the past to 
participate in Massport's 
residential sound insulation 
program (RSIP). 


11,515 residences have received sound 
insulation treatment 


hhh hhhahhahhtht 
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In 2015, Massport received £40000 080020060828 
17,685 noise complaints hhhthhhthththtiththith 


compared to 12,855 in 2014. ahtht: & = 
This 37.6-percent increase in : 
calls came from 82 communities in both 2014 and 2015. The increase in complaints continues to be 
primarily related to the FAA's RNAV departure procedures, which concentrate flight tracks along 
narrower corridors. Complaints were received from 1,903 individual complainants in 2015, as compared 
to 2,084 in 2014. As has been Massport’s practice, all complaints were forwarded to the FAA. 


FAA Reporting and Update 


On October 7, 2016, Massport and the FAA signed a Memorandum of Understanding (MOU) “ to 
frame the process for analyzing opportunities to reduce noise through changes or amendments to 
Performance Based Navigation (PBN), including RNAV. Massport has been working with the FAA and 
others to develop test projects that are designed to help address the concentration of noise from PBN. 
This cooperation is a first in the nation project between FAA and an airport operator to better 
understand the implications of PBN and evaluate strategies to address community concerns. 


The FAA's Record of Decision (ROD) approving construction of the unidirectional Runway 14-32 
required that the FAA, Massport, and the Logan Airport Community Advisory Committee (CAC) jointly 
undertake a study to enhance existing and/or develop new noise abatement measures to further 
reduce noise impacts. The primary focus of the BLANS is to determine viable ways to reduce noise from 
aircraft operations to and from Logan Airport without diminishing airport safety and efficiency.’? The 
RNAV departure portions of Phase 1 of the project, first implemented in 2010, continued to be utilized 
in 2015. 


During Phase 2 of the on-going BLANS, the Logan Airport CAC voted to abandon the Preferential 
Runway Advisory System (PRAS) because it had not achieved the intended noise abatement. Phase 3 of 
BLANS is a series of tests of a potential Runway Use Program which began in 2014 and continued 
throughout 2015. Test 1, which started in November 2014 and ended in May 2015 included having the 
FAA select runway use configurations in the morning (6:00 AM to 9:30 AM), when weather conditions 
permit, which are different from the configuration used the night before. This is designed to reduce the 
persistence of noise on residential communities. Test 2, which started in May 2015 and ended in 
November 2015, resulted in the FAA switching runway configurations at two points during the day 
(weather permitting) to reduce continuous operations over residential communities. 





11 Massport. October 7, 2016. Massport and FAA Work to Reduce Overflight Noise. https://www.massport.com/news- 
room/news/massport-and-faa-work-to-reduce-overflight-noise/. Accessed on October 31, 2016. 
12 For more information, visit the BLANS website at www.bostonoverflightnoisestudy.com/index.aspx. 
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In August 2016, the FAA notified the Logan Airport CAC and Massport that the FAA grant funding 
BLANS will expire at the end of fiscal year 2016 (September 30, 2016). FAA requested final close-out 
documentation by December 31, 2016. 


The percentage of aircraft following the Runway 27 departure procedure was at 84 percent for 2015 
(an increase from 77 percent in 2014), which continued to remain in compliance with the FAA 
Runway 27 ROD."3 The FAA determined in early 2012 that no further evaluation of the Runway 27 
departure flight corridor is needed.“ 


In May 2015, FAA announced that it had begun a nationwide study to re-evaluate the method for 
measuring effects of aircraft noise (DNL).* This is a multi-year study to update the scientific evidence 
on the relationship between aircraft noise exposure and its effects on communities around airports. 
FAA will be evaluating survey and noise data from 20 airports across the country and will then analyze 
the results to determine whether to update its methods for determining exposure to noise. Future 
EDRs and ESPRs will provide updates, as available. 


Noise Metrics 
The common metrics used in this chapter to describe and evaluate aircraft noise are: 


Decibel (dB) — The decibel is the unit of sound pressure level (SPL), the standard measure for sound. It 
is a logarithmic quantity reflecting the ratio of the pressure of the sound source of interest and a 
reference pressure. The range of SPL extends from about 0 dB for the quietest sounds that one can 
detect to about 120 dB for the loudest sounds we can hear without pain. Many sounds in our daily 
environment have SPL on the order of 30 to 100 dB. 


“A"-weighted decibel (dBA) — This metric applies frequency weighting (A-weighting) to the SPL to 
approximate the sensitivity of the human auditory system. Human hearing is less sensitive to both low 
and high frequency components of sound, while being most sensitive to mid-frequency sounds. 


Day-Night Average Sound Level (DNL) — The Day-Night Average Sound Level is a measure of the 
cumulative noise exposure over a 24-hour day. It is the 24-hour, logarithmic (or energy) average. DNL 
treats nighttime noise differently than daytime noise; for the A-weighted sound pressure levels 
occurring at night (between 10:00 PM and 7:00 AM) a 10 dB penalty is applied to the nighttime event. 
The DNL is the FAA-defined metric for evaluating noise and land use compatibility.*° 


Time Above (TA) — The Time Above metric describes the total number of minutes that instantaneous 
sound levels (usually from aircraft) are above a given threshold. For example, if 65 dB is the specified 
threshold, the metric would be referred to as “TA65.” The TA metric is typically associated with a 
24-hour annual average day but can be used to represent any time period. Any threshold may be 
chosen for the TA calculation. For this study, TA65, TA75, and TA85 were computed at each of the 
monitoring sites. 





13. FAA. Runway 27 Record of Decision. 1996. 
14 FAA. Runway 27 Advisory Committee Meeting Notes 01/23/12, published March 5, 2012. 
15 FAA. Press Release - FAA to Re-Evaluate Method for Measuring Effects of Aircraft Noise. 
https://www.faa.gov/news/press releases/news story.cfm?newsId=18774. Accessed November 11, 2016. 
16 14 (CFR Part 150, Appendix A to Part 150 Noise Exposure Maps, Sec. A150.101(b) 
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Effective Perceived Noise Level (EPNL) — A time series of “tone corrected” perceived noise levels are 
used to compute EPNL, which is expressed in units of EPNdB. The tone corrected perceived noise level 
is determined by measuring the perceived noise level and adding to that value a “pure-tone” 
correction of up to 6 dB. The EPNdB is an international standard for the noise certification of aircraft 
and is used in this report in the calculation of the CNI. 


For a more in-depth description of noise metrics, refer to Appendix H, Noise Abatement. 


Regulatory Framework 


The noise regulatory framework that this 2015 EDR follows is defined in Appendix H, Noise Abatement. 
Regulations discussed include: 

Logan Airport Noise Abatement Rules and Regulations 

Federal Aviation Regulation (FAR) Part 36 

FAR Part 150 

FAR Parts 91 and 161 


Noise Modeling Process 


The sections below provide an overview of the noise modeling included in this 2015 EDR. For this 2015 EDR, 
Massport used the INM for noise modeling. Massport is working with the FAA on adjustments to the new 
combined noise and air quality modeling tool, AEDT. 


Aviation Environmental Design Tool (AEDT) 


In 2015, the FAA introduced a new combined noise and air quality modeling tool, AEDT. This new tool is a 
software system that dynamically models aircraft performance in space and time to produce fuel burn, 
emissions, and noise information. 


Massport is actively evaluating the new model and working with the FAA to develop the types of 
Logan Airport-specific adjustments for the AEDT model that have been used for many years in the legacy 
model, the Integrated Noise Model (INM). These adjustments include: 


Over-water adjustment to account for higher noise levels due to acoustic reflections from the water 
surface; 
Hill effects, to better represent the line-of-sight exposure of slopes facing the Airport; 


Custom flight profiles and stagelength selection based on radar data; and 


Daily weather conditions (rather than an annual or multi-year average to allow better modeling of 
engine performance and acoustic propagation. 


Once approved by FAA, the adjustments will allow the model to more accurately reflect the noise environment 
at Logan Airport. Several of these custom adjustments cannot yet be implemented directly in AEDT and will 
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need to be evaluated by Massport and approved by FAA. Massport has reached out to FAA for consideration 
and approval of these adjustments and, if completed in a timely fashion, AEDT is expected to be the official 
model for next year’s 2016 ESPR. Additional information on AEDT is provided later in this chapter. 


Based on Massport's proposed 2015 EDR scope, the Secretary of the Executive Office of Energy and 
Environmental Affairs’ (EEA) Certificate on the 2014 EDR states that “noise contours for 2015 will be developed 
using AEDT and compared to the most recent version of INM which has been in place for all previous EDRs and 
ESPRs.” For the 2015 calendar year, Massport tested the AEDT model for the first time and found that the AEDT 
modeled results are not consistent with the known noise environment at Logan Airport. Massport is actively 
working with the FAA to review preliminary results and to develop, at FAA's discretion, Logan Airport-specific 
model adjustments. (Please see Figure 6-14 for the letter to the FAA.) 


For this 2015 EDR, Massport has used the INM for noise modeling. The adjustments noted above have been 
incorporated into this model (with FAA approval) as in past EDRs and ESPRs. 


Integrated Noise Model (INM) 


The DNL, CNI, and TA noise metrics reported annually by Massport provide varied means of understanding and 
comparing Logan Airport's complex noise environment from one year to the next. The noise context is 
influenced by numbers of operations, types of aircraft operating during the day and at night, use of various 
runway configurations, and the location and frequency of use of flight paths to and from the runways. Changes 
in any one of these operational parameters from one year to the next can cause changes in the values of the 
noise metrics and alter the shapes of the noise exposure contours that represent the accumulation of noise 
events during an average day. 


Massport continues to make use of state-of-the-art improvements in the noise modeling process, which has been 
updated each year. These developments in noise modeling technologies and techniques, which were first 
employed in the preparation of the 2005 EDR, and have continued through this 2015 EDR, are discussed below. 


This year's modeling, using the Integrated Noise Model (INM) version 7.0d, continues to implement 
enhancements to the model approved by FAA to accommodate the Airport's unique water and terrain 
characteristics that have been shown through earlier technical studies to affect sound propagation into 
surrounding neighborhoods; the use of these FAA-approved adjustments yields more accurate 
modeling results. Logan Airport is the only airport in the world that incorporates these features into its 
approved modeling process. 


As with prior reports, the 2015 EDR continues to utilize data from Massport’s Noise and Operations 
Management System (NOMS), including all radar data and noise measurement data.?’ 


The flight operations data from the NOMS includes detailed information with each flight record, such 
as aircraft registration numbers, wherever possible which provides better INM aircraft type selection. 
This allows for the assignment of the modeled INM aircraft type based on the specific aircraft and 
engine combination used on each flight at Logan Airport during 2015. 





17 The noise measurement data are only used for reporting and are not used to calibrate the model. 
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The modeling process includes continued use of U.S. Geological Survey digital terrain data. INM uses 
the detailed terrain data to evaluate each receptor location at its proper elevation, which enhances the 
accuracy of the results. 


Inputs to the INM modeling process include use of automated altitude profile and noise contour 
generation software. Massport purchased licenses to run two additional software packages, 
RealProfiles™ and RealContours™.1%19 


= RealContoursTM automates the production of noise contours directly from each and every individual 
radar trace. In 2015, approximately 421,536 traces were collected and 370,014 retained enough 
information to be modeled in the RealContoursTM system. Each radar trace was converted to a 
model track, ensuring that the lateral dispersion of radar tracks was retained in the modeling. The 
operations on these radar traces were then scaled to account for all of the 372,930 operations in 
2015. This method also helps to develop more accurate noise contours by retaining the actual 
runway used and time of each operation. 


" RealProfilesTM analyzes each radar trace and automatically produces custom aircraft performance 
profiles using the INM aircraft database. The INM typically uses pre-defined profiles to “fly” each 
aircraft along the ground track. The custom profiles are designed to follow the actual flight of each 
aircraft allowing the INM to model each flight at its actual location on the ground and in the sky. For 
2015, 208,506 flight tracks (56.3 percent) used these specially designed profiles of which 
99,651 (53.2 percent) of the available departure profiles and 108,855 (59.5 percent) of the available 
arrival profiles were developed from the actual radar data. 


" RealContoursTM incorporates the FAA-approved INM as the computational engine for calculating 
noise, but provides greater detail through the uses of individual flight tracks taken directly from radar 
systems rather than relying on consolidated, representative flight tracks data. 


RealContours™ improves the precision of modeling by: 


Directly converting the radar flight track for every identified aircraft operation to an INM track, 
rather than assigning all operations to a limited number of prototypical or representative tracks; 


Modeling each operation for the actual time of day and on the specific runway that it actually used, 
rather than applying a generalized distribution to broad ranges of aircraft types; 


Selecting the specific airframe and engine combination to model, on an operation-by-operation 
basis, based on the aircraft registration or a published composition of the fleets of the specific 
airlines operating at Logan Airport; and 


Using each aircraft's actual performance and altitude profile to develop inputs to the model, which 
define the actual arrival, or departure profile. 





18 


19 


RealProfiles™ and RealContours™ are methods to provide more accurate inputs to the INM but do not change or modify the 
algorithms of the FAA-required INM. 

The 2004 ESPR included a comparative analysis of the results of the standard INM modeling approach with RealProfiles™ 
and RealContours™. 
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RealContours™ uses INM to produce computations for each day of radar data and then compiles annual 
average noise exposure contours and supplemental metrics from each of the 365 days of computations. 


All of these enhancements are examples of Massport’s continued commitment to improving the monitoring, 
reporting, and understanding of the noise environment at Logan Airport. The following section of this chapter 
summarizes the basic operational data used to compute the DNL, CNI, and TA noise metrics reported for 2015. 


Noise Model Inputs 


For this 2015 EDR, noise was modeled using the most recently available version of the FAA’s Integrated Noise 
Model (INM) version 7.0d (INMv70d). The model requires detailed operational data as inputs for noise 
calculations, including numbers of operations per day by aircraft type and by time of day, which runway for 
each arrival and for each departure, and flight track geometry for each track. These data are summarized in 
tables that follow or are included in Appendix H, Noise Abatement. The following section summarizes the 
average-day operations for each year as used in the noise modeling and compares 2015 inputs to the previous 
year's data (2014). 


Fleet Mix 


Since 2004, Massport has relied primarily on radar data as the main source of input for noise calculations, 
because radar data typically are more accurate than the information reported by air carriers. The radar data 
result in a list of approximately 500 different aircraft types that use Logan Airport during a year, including the 
wide variety of small corporate jets and propeller aircraft flown by GA users, as well as the large passenger and 
cargo jets operated by air carriers. 


For 2015, the aircraft types identified by the radar data were matched to the INMv7.0d database, which 
contains individual noise and performance profiles for 279 different fixed-wing aircraft types, 164 of which 
represent civilian aircraft, the balance being military aircraft.2° For those aircraft recorded in radar data that are 
not in the INMv7.0d database, the radar type is paired with the best available alternative using a standard 
FAA-approved substitution list. The final list of modeled aircraft, used as an input to INMv/7.0d, is presented in 
detail in Appendix H, Noise Abatement. 


Operations by aircraft type are summarized into several key categories: commercial (passenger and cargo) or 
GA operations; Stage 2 or Stage 3&4 jet aircraft; and turboprop and propeller (non-jet) aircraft. The Stage 3&4 
category includes any aircraft that are certificated in the Stage 3 or Stage 4 FAA noise categories. Note that 
many aircraft originally certificated as Stage 3 would in fact satisfy the newer Stage 4 criteria if recertificated. 
FAA does not require aircraft to be recertified and the FAA has no plans at this time to restrict Stage 3 
operations.” To better understand noise conditions, aircraft operations are split into daytime and nighttime 
periods, where nighttime hours are defined as 10:00 PM to 7:00 AM. Operations occurring during nighttime 
hours incur a 10 dB penalty when included in the DNL calculation. 





20 Some of these are military types as well as older Stage 1 and 2 airplanes that no longer operate in the U.S. or do not operate 
at Logan Airport. There are ordinarily no military aircraft operations at Logan Airport. 
21 Massport does not have the regulatory power to restrict aircraft using Logan Airport. 
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Table 6-1 summarizes the numbers of operations by categories of aircraft operating at Logan Airport in 2015 
and includes similar data for 2014 and prior years back to 2011. Data for 2010 and 2000 are provided for 
comparison. Data for each year prior to 2010 are included in Appendix H, Noise Abatement. 


The number of RJ operations decreased between 2014 and 2015 (by an average of 16 operations per day). 


Night operations by commercial operators increased in 2015 compared to 2014 by approximately seven 


operations per night. The majority of the increase in operations is due to an increase in passenger and cargo 
flights at night as airlines expand destinations and the number of flights per day. Commercial non-jet 
operations decreased slightly between 2014 and 2015 (dropped from 131 operations per day to 128 operations 




































































per day). 

Table 6-1 Modeled Average Daily Operations by Commercial and General Aviation (GA) Aircraft? 

1990°7 1998 2000 20107 2011? 20127 2013? 2014? 20157 
Commercial Aircraft (Passenger and Cargo) 
Stage 2 Jets* Day 312.40 84.93 5.13 0.01 0.01 0.01 0.01 0.00 0.00 
Night? 19.99 5.92 0.26 0.01 0.00 0.00 0.00 0.00 0.00 
Total 332.39 90.85 5.39 0.02 0.01 0.01 0.01 0.00 0.00 
me ed or 288.89 541.43 727.09 674.25 68419 64922 667.65 670.00 685.92 
Night 57.25 95.54 103.66 107.92 109.38 106.55 115.91 123.60 130.96 
Total 346.14 636.97 830.75 782.17 793.57 755.77 783.56 793.61 816.88 
Air Carrier Jets Day N/A® N/A 648.95 521.64 540.75 530.76 546.27 556.59 585.55 
Night N/A® N/A 99.79 93.98 96.24 98.68 107.17. 115.84 126.36 
Total N/A® N/A 748.74 615.62 636.99 629.44 653.44 672.43 711.92 
Regional Jets Day N/A® N/A 78.14 15261 14344 11846 12138 113.41 100.36 
Night N/A® N/A 3.87 13.94 13.14 7.87 8.74 7.77 4.60 
Total N/A® N/A 82.01 166.55 156.58 126.33 130.12 121.18 104.96 
Non-Jet Aircraft Day 44441 552.56 409.62 138.53 135.18 133.92 132.33 128.45 125.27 
Night 11.72 21.86 21.58 5.21 4.73 3.06 3.21 2.28 241 
Total 456.13 574.42 431.20 143.74 139.91 136.98 135.54 130.73 127.68 
Total Day 1,045.70 1,178.92 1141.84 81278 81939 783.14 799.99 798.45 811.19 
Commercial 
Operations Night 88.96 123.32 125.51 113.13) 11411 109.62 119.12 125.88 133.37 
Total 1,134.60 1302.24 1,267.35 925.91 933.50 892.76 919.12 924.33 944.56 
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Table 6-1 Modeled Average Daily Operations by Commercial and General Aviation (GA) Aircraft* 
(Continued) 
1990°7 1998 2000? 2010? 2011? 2012? 2013? 2014? 2015? 
GA Aircraft 
Stage 2 Jets* Day N/A’ 5.25 7.29 0.27 0.08 0.25 0.31 0.00 0.28 
Night N/A’ 0.40 0.64 0.04 0.00 0.04 0.02 0.00 0.02 
Total N/A’ 5.65 7.93 0.30 0.08 0.29 0.33 0.00 0.30 
Stage 3&4 Jets Day N/A’ 30.54 40.08 27.80 52.51 52.93 51.21 52.64 51.82 
Night N/A’ 4.21 3.21 3.21 5.35 7.20 5.10 4.65 4.28 
Total N/A’ 34.75 43.29 31.01 57.87 60.13 56.31 57.29 56.10 
Non-Jets Day N/A’ 37.29 34.57 8.19 18.18 15.16 13.06 13.95 19.31 
Night N/A’ 16.28 1.83 0.72 1.29 1.29 1.15 1.13 1.46 
Total N/A’ 53.57 36.40 8.92 19.48 16.45 14.22 15.08 20.77 
ia vay Day N/A’ 73.08 81.94 36.26 70.78 68.35 64.58 66.59 7140 
Operations 
Night N/A’ 20.89 5.68 3.97 6.65 8.52 6.28 5.78 5.77 
Total N/A’ 93.97 87.62 40.22 77.43 76.86 70.85 72.37 77.17 
Total 
(Commercial Day 1,045.70 1,252.00 1,223.78 849.03 890.16 851.49 864.57 865.05 882.59 
and GA) 
i 88.96 144.21 
Night 131.19 117.10 120.76 118.13 125.40 131.66 139.14 
Total 1,134.60 1,396.21 1,354.97 966.13 1,010.92 969.61 989.97 996.70 1,021.73 





S 


ource: 


Notes: 


1 


w 


a 


Massport’s Noise Monitoring System, Revenue Office, HMMH 2016. 


Operations include scheduled and unscheduled operations. Data for years prior to 2010 are available in Appendix H, Noise 


Abatement. 


After 2009, the split between air carrier jets and regional jets (RJs) is 90 seats with RJs having less than 90 seats. 


Prior to 2010, the split between air carrier jets and RJs is 100 seats with RJs having less than 100 seats. 
Stage 2 aircraft above 75,000 pounds were banned on December 31, 1999 and all Stage 2 aircraft were banned on 


December 31, 2015. 
Nighttime operations occur between 10:00 PM and 7:00 AM. 
RJs were not tracked separately prior to 1999. 


Totals prior to 1998 do not include GA operations. 
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Commercial Operations 


Regional jets (RJ) are defined as those aircraft with 90 or fewer seats, consistent with the categorization in 
Chapter 2, Activity Levels.** For years prior to 2010, the RJs in EDRs and ESPRs were classified as aircraft with 
fewer than 100 seats. When RJs first started gaining popularity, the aircraft types available were typically 

50 seats or fewer with the traditional air carrier jet being 100 seats and higher. As newer aircraft types have 
become available, the smaller 35 to 50-seat types have been replaced by 70 to 99-seat types, with the 90 and 
above seat types flying many of the traditional air carrier routes. The majority of the newer types fall into two 
categories: the 70 to 75-seat category, which remain categorized as RJs, and the 91 to 99-seat category, which 
are categorized as air carrier jets. 


The percent of RJs in the overall commercial fleet fell 2 percent between 2014 and 2015 from 44,176 to 
38,310 operations, while non-jets remained the same percentage of the commercial fleet (Figure 6-2). In 
contrast, commercial air carrier operations increased their share by 2 percent, accounting for 75 percent of 
commercial operations in 2015 compared to 73 percent in 2014 (from 245,437 operations in 2014 to 259,843 
operations in 2015). 


Figure 6-2 presents the commercial operations groups in terms of percent of the total for each year from 

2009 through 2015 and including 1990 and 2000 for historical context. Figure 6-2 also shows the decrease in 
commercial non-jet operations after 2000 (34 percent of the fleet) and the rise of RJs, which were just 6 percent 
of the fleet in 2000 and increased to almost 30 percent of the fleet by 2009. 





22 United States Code, 2006 Edition, Supplement 3, Title 49 — Transportation Subtitle VII - Aviation Programs Part A - Air 
Commerce and Safety, Subpart II, Economic Regulation, Chapter 417 - Operations or Carriers, Subchapter III - Regional Air 
Service Incentive Program, Sec. 41762 — Definitions — defines regional jet air carrier service to be aircraft with a maximum of 
75 seats. Therefore, this report categorizes aircraft with 70 to 75 seats and below as regional jets and aircraft with 90 seats 
and higher aircraft as air carriers (note that there are no aircraft types with 75 to 90 seats). 
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Figure 6-2 Fleet Mix of Commercial Operations (Passenger and Cargo) at Logan Airport 





The increase in 2010 is 
due to the change in 
definition of regional jets. 
See Notes below 


= Commercial Air 
Carrier Jets 


= Commercial 
Regional Jets 


Commercial Non- 
Jet Aircraft 








Percent of Commercial Operations 


Source: _HMMH, 2016. 

Notes: Includes both passenger and cargo operations. 
After 2009, the split between air carrier jets and RJs is 90 seats with RJs having fewer than 90 seats. 
Prior to 2010, the split between air carrier jets and RJs is 100 seats with RJs having fewer than 100 seats. 


General Aviation Operations 


Modeled GA activity in 2015 rose slightly compared to 2014, from 72 operations per day in 2014 to 
77 operations per day in 2015 (Table 6-1). While no Stage 2 GA jets were recorded in 2014, these aircraft had 
0.3 operations per day in 2015. Data prior to 2000 are included in Appendix H, Noise Abatement. 


Stage 2, Stage 3, and Stage 4 Jet Aircraft 


Jet aircraft currently operating at Logan Airport are categorized by FAA into the three groups: Stage 2, Stage 3, 
and Stage 4. As described previously, the designation refers to a noise classification specified in FAR Part 36 
that sets noise emission standards based on an aircraft's maximum certificated weight. Generally, the heavier 
the aircraft, the more noise it is permitted to make within the limits established by FAR Part 36. 


All Stage 2 aircraft were banned from use in the contiguous United States as of December 31, 2015 and FAA is 
in the process of adopting a higher standard of noise classification called Stage 5, which if implemented, will be 
effective for new aircraft type certification after December 31, 2017 and December 31, 2020, depending on the 
weight of the aircraft.?? 


Because of the noise differences among Stage 2, recertificated Stage 3, Stage 3 aircraft, and aircraft that meet 
Stage 4 requirements, Massport tracks operations by these categories to follow their trends. Table 6-2 
provides the percentage of commercial jet operations by stage since 2010 with 2000 and 1990 reported for 





23 The Notice of Proposed Rulemaking (NPRM) was published on January 14, 2016 
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historical context. As noted by Table 6-2, 97 percent of the commercial jet fleet at Logan Airport met Stage 4 
requirements in 2014 and in 2015. The percent decreased slightly in 2015 (0.7 percent) due to increased use of 
Stage 3 only aircraft by Southwest and Aer Lingus. 


Table 6-2 Percentage of Commercial Jet Operations by Part 36 Stage Category? 
Year Stage 4 Certificated Recertificated Stage 2 Total 
Requirements? Stage 3 Stage 3 Greater than 75,000 

1990 N/A 51.1% 0.0% 48.9% 100% 
2000 N/A 70.0% 21.0% 9.0% 100% 
2010 93.2%? 98.9%? 1.1% 0.0% 100% 
2011 95.5%? 99.5%? 0.5%? 0.0% 100% 
2012 95.8%? 99.9%? 0.1%? 0.0% 100% 
2013 97.4%? 100.0%? 0.0% 0.0% 100% 
2014 97.4%? 100.0%? 0.0% 0.0% 100% 
2015 96.7%? 100.0%? 0.0% 0.0% 100% 

Source: Massport’s Noise Monitoring System, Revenue Office numbers, HMMH 2016. 

Notes: 

1 Data for years prior to 2010 are available in Appendix H, Noise Abatement. 

2 Aircraft that meet Stage 4 requirements are aircraft that are certificated Stage 4 or would qualify if recertificated. Certificated 


Stage 4 aircraft were not available until 2006 and the level of aircraft that meet Stage 4 requirements has not been determined 
prior to 2008. 


3 All aircraft listed as meeting Stage 4 requirements are also listed as Stage 3 aircraft. 

4 Recertificated Stage 3 aircraft are aircraft originally manufactured as a certificated Stage 1 or 2 aircraft under FAR Part 36 that 
either have been retrofitted with hushkits or have been re-engined to meet Stage 3 requirements. 

5 Prior to 2013, only one commercial carrier, with more than 100 annual operations, continued to use recertificated Stage 3 aircraft 


at Logan Airport (Federal Express). A few charter operators also use these aircraft. 


Nighttime Operations 


Although Stage 2 aircraft over 75,000 pounds have been banned since January 1, 2000, aircraft certificated as 
Stage 2, which weigh less than 75,000 pounds, have continued to operate in the U.S. The Stage 2 aircraft 
currently allowed to operate are small corporate jet aircraft that are primarily in the GA fleet. However, FAA has 
issued a final ruling” prohibiting these aircraft operations after December 31, 2015. Logan Airport's Noise 
Rules prohibit Stage 2 aircraft of less than 75,000 pounds from using the Airport between the hours of 

11:00 PM and 7:00 AM. In 2015, only 109 GA Stage 2 jet operations were recorded for the entire year, the 
majority of these being Falcon 20, Gulfstream 2 and 3, and Lear 25 aircraft. 


In addition, Massport monitors flights that operate between the broader DNL nighttime periods of 10:00 PM to 
7:00 AM, when each modeled flight is penalized 10 cB in calculations of noise exposure. Table 6-3 shows this 
nighttime activity by different groups of aircraft. Commercial jet operations increased nighttime flights by 

6.0 percent between 2014 and 2015 and commercial non-jet operations also increased nighttime flights by 

5.7 percent from 2014 to 2015. GA operations decreased nighttime flights slightly by 0.1 percent from 2014 to 
2015. These changes resulted in an overall increase in nighttime operations of almost 6 percent in 2015. The 





24 FAA Final Rule “Adoption of Statutory Prohibition on the Operation of Jets Weighing 75,000 Pounds or Less that Are Not 
Stage 3 Noise Compliant”, issued July 2, 2013 Federal Register, Volume 78 Issue 127. 
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majority of nighttime operations (between 10:00 PM and 7:00 AM) occurred either before midnight or after 
5:00 AM. These nighttime operations represent 13.6 percent of total operations for 2015 at Logan Airport and 
in 2015 there were an average of seven additional flights per night. 





Table 6-3 Modeled Nighttime Operations (10:00 PM to 7:00 AM) at Logan Airport Per Night? 









































Commercial 
Jets Commercial Non-Jets General Aviation Total 

1990 77.24 11.72 N/A? 88.96 
1998 101.46 21.86 N/A2 123.32 
2000 103.92 21.58 5.68 131.19 
2010 107.93 5.21 3.97 117.10 
2011 109.38 4.73 6.65 120.76 
2012 106.55 3.06 8.52 118.13 
2013 115.91 3.21 6.28 125.40 
2014 123.6 2.28 5.78 131.66 
2015 130.96 241 5.77 139.14 
Change (2014 to 
2015) 7.36 0.13 0.01 7.48 
Percent Change 5.96% 5.70% 0.17% 5.68% 

Source: Massport and Exelis radar data. HMMH, 2016. 

Notes: 

1 Data for years prior to 2010 are available in Appendix H, Noise Abatement. 

2 Totals prior to 1998 do not include GA operations 


Cargo operations accounted for 6.1 percent of all commercial nighttime operations in 2014 and 5.8 percent in 
2015. Nighttime Cargo operations decreased slightly from 2014 to 2015 (reduced by less than 0.1 operations 
per night) but are a smaller percentage overall due to the larger increase of passenger aircraft operations in the 
nighttime period. 


Similar to conditions reported in 2014, flights by cargo operators using recertificated Stage 3 aircraft made up 
almost no commercial nighttime activity in 2015. For comparison, in 2000, flights by cargo operators using 
recertificated Stage 3 aircraft accounted for 8.0 percent of the commercial nighttime activity. Though the 
International Civil Aviation Organization and the FAA are not expected to require the phase-out of the 
remaining recertificated operations prevalent among cargo operators, the use of these aircraft will continue to 
remain at a minimum as these aircraft age and are taken out of service. 


Increases to nighttime commercial activity were due to passenger aircraft operations primarily resulting from 
the overall growth in domestic air carrier flights. In addition to this, nighttime operations on new routes to 
international destinations were introduced in 2015 (similar to 2014) and also contributed to the overall increase 
in 2015 nighttime activity. 
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Runway Use 


Logan Airport's runways are shown in Figure 6-3. Runway use refers to the frequency with which aircraft utilize 
each of these runways during the course of the year, as dictated or permitted by availability, wind, weather, 
aircraft performance, demand, and air traffic control conditions. Runway 15R-33L and Runway 4R-22L are 
Logan Airport's longest runways; each is just over 10,000 feet in length. 


In 2015, Runway 15R-33L was the preferred runway to use at night to reduce community noise, with arrivals to 
Runway 33L and departures from Runway 15R, (known as the head-to-head procedure) thus keeping flights 
over Boston Harbor (although these flights do eventually fly over South Shore communities). For over half of 
2014 this procedure had been suspended by FAA but it was restored in January 2015. 


During other periods of the day, Runway 9 is used primarily for departures, and Runway 4R is used primarily for 
arrivals. Runway 22R is primarily used for departures, and Runways 15R, 27, 22L and 33L are used for both 
arrivals and departures. 


FAA suspended Converging Runway Operations (CRO) in January 2014, however modified use of these runways 
was restored in January 2015. Runway 27 and Runway 22R are known as CRO runways since their extended 
centerlines cross within a short distance. These operations were suspended due to safety concerns primarily 
when aircraft are departing Runway 22R and landing on Runway 27. While Runway 22R is in use for departing 
aircraft, arrivals that would typically be directed to Runway 27 were sent by the FAA Air Traffic Control to arrive 
on Runway 22L. In 2015, after an operational test by the FAA, modified CRO was restored and only during 
periods of high demand are arrivals sent to Runway 22L. 


Runway 14-32 is unidirectional; there are no arrivals to Runway 14 and no departures from Runway 32. 
Additionally, Runway 14-32 can be used only during northwest or southeast wind conditions when winds are 
10 knots or greater. Under certain northwest wind conditions, Runway 32 provides the FAA with a second 
arrival runway, thereby reducing delays at the Airport. Runway 14 is available for departures but is rarely used 
in that manner. Runway 15L-33R is Logan Airport's shortest runway at under 3,000 feet long. This runway is 
primarily used for small non-jet aircraft arrivals. 
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Jet runway use conditions in 2015 are summarized in Table 6-4 and were as follows: 


Combined arrivals to Runways 4L and 4R dropped to 34 percent in 2015 from 35 percent in 2014. In 
2015, departures from Runway 4R dropped to 4 percent from 5 percent in 2014. 


For 2015, arrivals to Runway 22L remained at 25 percent, with departures remaining at 2 percent 
compared to 2014. Runway 22R departures increased to 32 percent in 2015 from 28 percent in 2014. 
Runways 22R and 9 consistently remained the most used departure runways at Logan Airport. 


Departures from Runway 27 decreased to 12 percent in 2015 from 13 percent in 2014. Departures from 
Runway 9 decreased to 29 percent in 2015 from 31 percent in 2014. Arrivals to Runway 27 increased 
from 21 percent in 2014 to 23 percent in 2015. 


Since opening in late November 2006, Runway 14-32 has been used primarily for arrivals of RJs and 
turboprops over Boston Harbor, consistent with FAA operations restrictions based on wind direction 
(NW or SE) and speed (greater than 10 knots). 


Departures from Runway 33L decreased from 17 percent in 2014 to 15 percent in 2015 with arrivals 
remaining the same at 15 percent. Runway 15R usage remained the same as 2014 with 5 percent of 
departures and 2 percent of arrivals. 


Runway use for all aircraft types Jet and Non-Jet) for 2014 and 2015 is provided in Appendix H, Noise 
Abatement. 
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Table 6-4 Summary of Annual Jet Aircraft Runway Use? 
Runway 

AL 4R 9 14? 15R 22L 22R 27 32? 33L 
1990 
Departures 0% 3% 21% N/A 10% 2% 36% 20% N/A 7% 
Arrivals 1% 25% 0% N/A 2% 14% 0% 28% N/A 29% 
2000 
Departures 0% 8% 35% N/A 4% 3% 30% 15% N/A 6% 
Arrivals 4% 40% 0% N/A 1% 7% 0% 28% N/A 20% 
2010 
Departures 0% 4% 28% <1% 8% 2% 31% 10% . 17% 
Arrivals 5% 28% 0% - 1% 15% 0% 32% 1% 16% 
2011 
Departures 0% 6% 36% <1% 5%? 2% 36% 7% - 7%? 
Arrivals 7% 37% 0% - <1%? 16% 0% 28% 1% 11%? 
2012 
Departures <1% 6% 34% <1% 4%? 3% 38% 6% - 8%3 
Arrivals 6% 34% 0% - 1%? 16% <1% 34% <1% 9% 
2013 
Departures <1% 5% 30% <1% 5% 2% 35% 12% - 12% 
Arrivals 6% 29% 0% - 1% 16% <1% 32% 1% 15% 
2014 
Departures 0% 5% 31% <1% 5% 2% 28% 13% - 17% 
Arrivals 5% 30% 0% - 2% 25% <1% 21% 1% 16% 
2015 
Departures 0% 4% 29% <1% 5% 2% 32% 12% = 15% 
Arrivals 5% 29% 0% 7 2% 25% <1% 23% 1% 16% 

Source: Massport Noise Office and HMMH, 2016. 


Notes: These data reflect actual percentages of jet aircraft operations on each runway end. They should not be confused with effective 
runway use. 
Jet aircraft are not able to use Runway 15L or 33R due to its length of only 2,557 feet. 


Values may not add to 100 percent due to rounding. 
N/A = Not Available. 
1 Data for years prior to 2010 are available in Appendix H, Noise Abatement. 


2 Runway 14-32 opened in late November 2006. (Runway 14-32 is unidirectional with no arrivals to Runway 14 and no departures 


from Runway 32.) 


3 Runway 15R-33L was closed for 3 months in 2011 and 2012. 
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Preferential Runway Advisory System (PRAS) 


Developed by Massport in 1982 and enhanced in 1990 and in subsequent years, the Preferential Runway 
Advisory System (PRAS) is a set of short-term and long-term runway use goals that include the use of a 
computer program that provides recommendations to FAA air traffic controllers; the system recommends 
runway configurations that will meet weather and demand requirements while providing an equitable 
distribution of Logan Airport's noise impacts on surrounding communities. The two primary objectives of PRAS 
are to distribute noise on an annual basis and to provide short-term relief from continuous operations over the 
same neighborhoods at the ends of the runways. 


In February 2004, the PRAS system was suspended due to an upgrade of the FAA radar system during the 
consolidation of the Boston Terminal Control Center at the new facility in Merrimack, New Hampshire. 


During Phase 2 of the on-going BLANS, the Logan Airport CAC voted to abandon PRAS because it had not 
achieved the intended noise abatement.”° Phase 3 of the BLANS is focusing on the development of an updated 
Runway Use Program. Operational tests of a new program began in November 2014 and are planning to be 
continued through September 2016. 


For this 2015 EDR, Massport continues to present the annual comparison data to the PRAS goals. Under the 
PRAS, each runway end has a specific annual utilization goal, defined separately for departures and arrivals. The 
goals are defined in terms of effective usage, which applies a factor of 10 to nighttime (10:00 PM to 7:00 AM) 
operations, equivalent to increasing nighttime exposure by 10 dB so that a change in effective utilization is 
roughly proportional to the change in DNL. 


Table 6-5 provides a comparison of effective runway use”¢ in 2015 to that of 2014, 2013, and to the PRAS 
goals. The 2015 utilizations shown in bold indicate improvements toward the goals for each runway compared 
to 2014. Three of the arrival percentages moved closer to the PRAS goals in 2015 compared to 2014 and two of 
the departure percentages moved toward the PRAS goals. 





25 BLANS Level 3 Screening Analysis, FAA, December 2012, Page E-2. 
26 Effective Runway use refers to runway use which applies a factor of 10 to the night operations similar to DNL. 
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Table 6-5 Effective Jet Aircraft Runway Use in Comparison to PRAS Goals 


PRAS Effective 


2013 Effective Usage 2014 Effective Usage 2015 Effective Usage 
Usage Goals 


Runway E : . ‘ 

End Arrivals Departures Arrivals Departures Arrivals Departures Arrivals Departures 
AR/L 21.1% 5.6% 34.6% 4.6% 28.1% 4.9% 25.1% 4.1% 
9 0.0% 13.3% 0.0% 29.9% 0.0% 24.2% 0.0% 22.3% 
15R 8.4% 23.3% 1.0% 4.9% 2.1% 11.6% 1.9% 13.1% 
22L/R 6.5% 28.0% 16.0% 36.6% 30.4% 29.2% 31.3% 30.8% 
27 21.7% 17.9% 32.1% 11.6% 15.4% 15.0% 16.6% 14.6% 
33L 42.3% 11.9% 15.3% 12.4% 23.4% 15.1% 24.5% 15.1% 
144 NA NA - <0.1% 0.0% <0.1% 0.0% <0.1% 
321 NA NA 0.9% : 0.6% 0.0% 0.5% 0.0% 


Source: Massport Noise Office and HMMH, 2015. 

Notes: — PRAS goals are stated in terms of effective jet operations which exclude non-jet flights, but which multiply each nighttime 
(10:00 PM to 7:00 AM) operation by a factor of 10. 
PRAS goals have not yet been established for Runways 14 and 32. 
Bold text indicates runway use that is closer to PRAS goals from the prior year. 

1 Runway 14-32 opened in late November 2006. (Runway 14-32 is unidirectional with no arrivals to Runway 14 and no departures 
from Runway 32.) 


Flight Tracks 


As described in the Methodology section, Massport continued to use the software packages known as 
RealContours™ and RealProfiles™. Appendix H, Noise Abatement provides a summary discussion of these 
software packages. RealContours™ is used to develop the INM inputs based on available radar tracks. Instead 
of using representative model tracks, RealContours™ converts each radar track to an INM model track and 
then models the scaled operation on that track.2” This allows Massport to take into account runway closures 
and/or temporary or permanent airspace changes which occur during the year. 


For this 2015 EDR, 370,014 flight tracks were modeled to calculate the noise levels surrounding Logan Airport 
for calendar year 2015. Figures 6-4 through 6-10 provide examples of flight tracks used with RealContours™ 
to develop the 2015 contours.”8 The figures show arrivals and departures separately for each of three aircraft 
categories: air carrier jets, RJs, and non-jets. The following figures are from October 2015, when the runway use 
was similar to the 2015 yearly average presented previously. 





27 This method provides a one to-one correspondence of radar tracks to model tracks and ensures that the lateral and vertical 
dispersion of aircraft types are consistent with the radar data. 

28 Runway use from each month was developed and compared to the annual runway use information. October 2015 provided the 
closest match to annual results. 
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Additional figures and associated text at the end of this chapter describe the RNAV”? standard instrument 


departure procedure and any changes that were in effect during 2015. In addition to the RNAV procedures 


recommended from the BLANS study, other RNAV procedures implemented at Logan Airport (such as the 


RNAV arrivals into the terminal airspace) are part of a national FAA initiative which is being implemented to 


improve safety and efficiency in the airspace system. These procedures result in consolidated flight paths and 


greater predictability along the flight route. Similar procedures have been implemented at Denver, 


Minneapolis, Charlotte, Nashville, Houston, Dallas, Chicago Midway, and Seattle Airports. 


Figure 6-4 displays air carrier jet departures following the recommended departure routes. The 
departure procedures reflect updated FAA RNAV routes implemented in 2015, shown in this graphic. 
The Runway 33L RNAV procedure was first implemented by the FAA in June 2013. 


Figure 6-5 displays air carrier jet arrivals. The RNAV arrival procedures are very evident in the 
2015-modeled data with a narrowing of the flight tracks into concentrated areas. 


In the beginning of 2014, JetBlue Airways conducted a test of an RNAV visual approach procedure*® 
which overlays the standard visual approach to Runway 4L. This procedure would give aircraft with 
advanced navigational capabilities a more stabilized approach to the visual Runway 4L. This 
procedure is still under evaluation. 


Figure 6-6 displays the RJ departures following the RNAV departure routes with flights remaining 
north of the Hull peninsula and passing over the Nahant Causeway. 


Figure 6-7 displays the RJ arrivals that utilize both east and west sides of the Airport for arrivals. 
Arrivals to Runway 32 are also displayed on this graphic. 


Figure 6-8 displays the non-jet departures that tend to turn early off the runways and do not follow 
the jet departure routes. Non-jet departures from Runways 4L, 22R, 33L, and 27 are allowed to turn 
over populated areas whereas the jet aircraft are not. This also keeps the non-jet aircraft out of the jet 
departure paths allowing for efficient jet departures. 


Figure 6-9 displays the non-jet arrivals and includes the Boston Harbor route for non-jet aircraft 
arriving to Runway 4L. The graphic also displays the non-jet arrivals to Runways 22R and 33R in 
addition to the other runways, which also accommodate jets. 


Figure 6-10 displays the night jet arrivals using the Light Visual Approach*! to Runway 33L during 
October 2015. This is a procedure developed from the BLANS project, which is available only during 
visual conditions in which pilots can follow a route offshore to reduce noise impacts. These flights 
remain offshore and avoid overflying Cohasset and Hull at night. Flights arriving to Runway 33L from 
the west pass over Saugus and Nahant at a higher altitude and then head south over Boston Harbor to 
intersect with the visual approach procedure. 





29 


30 
31 


RNAV enables aircraft to fly on any desired flight path within the coverage of ground or space-based navigation aids, or 
within the limits of the capability of aircraft self-contained systems, or a combination of both capabilities. 

Boston-Logan Runway 4 Left Area Navigation (RNAV) Visual Flight Procedure Test CATEX, approved 6/26/2013. 

A Visual Approach procedure can only be used when weather conditions permit and the pilots follow visual landmarks to 
follow the procedure. 
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= In the fall of 2013, JetBlue Airways began a test of an RNAV visual approach procedure*? which 
overlays the standard visual approach. This procedure would give aircraft with advanced navigational 
capabilities a more stabilized approach to the visual Runway 33L. This procedure is available to 
authorized airlines only and is seen in the concentrated approach path in Figure 6-10. 


Meteorological Data 


The INM has several settings that reflect aircraft performance profiles and sound propagation based on 
meteorological data. Meteorological settings include average temperature, barometric pressure, and relative 
humidity at the Airport. Massport obtained weather data for 2015 from the National Climatic Data Center. 
Average daily values for each of the settings were used in the development of the 2015 INM noise conditions. 
The average conditions for each day allowed the modeling system used by Massport to develop performance 
profiles based on each day’s conditions and allowed the INM model to use each day's conditions to assess the 
propagation of noise. The use of daily values allows the INM to better model aircraft profiles on days 
significantly different than the average, such as during the winter and summer months. 





32. Boston-Logan Runway 33 Left Area Navigation (RNAV) Visual Flight Procedure Test CATEX, approved 6/26/2013. 
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FIGURE 6-4 Air Carrier Departure Flight Tracks (October 2015) 2015 Environmental Data Report 
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FIGURE 6-5 Air Carrier Arrival Flight Tracks (October 2015) 
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FIGURE 6-6 Regional Jet Departure Flight Tracks (October 2015) | 2015 Environmental Data Report 
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FIGURE 6-7 Regional Jet Arrival Flight Tracks (October 2015) 2015 Environmental Data Report 
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FIGURE 6-8 Non-Jet Departure Flight Tracks (October 2015) 2015 Environmental Data Report 


Note: Non-jet tracks are non-RNAV. 
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FIGURE 6-9 Non-Jet Arrival Flight Tracks (October 2015) 2015 Environmental Data Report 


Note: Non-jet tracks are non-RNAV. 
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FIGURE 6-10 Runway 33L Night (10PM - 7AM) Light Visual 
Approach Arrival Flight Tracks (October 2015) 
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Noise Levels in 2015 


The following section describes the results of noise modeling in INM for 2015. Population impacts are 
discussed and historical data are provided for context. 


Day-Night Noise Contours for 2015 


The 2015 DNL contours were prepared using the most recent version of the FAA’s INM modeling software. 
Figure 6-11 provides a comparison of the DNL 65 dB contours for 2015 and 2014. This provides context to the 
level of change in the noise environment between 2014 and 2015 due to operational changes, fleet mix, and 
runway use. 


The FAA-required RNAV was in place for the second full year in 2015. RNAV was used on all of Logan Airport's 
runways and RNAV procedures continued to concentrate and elongate the annual noise contour. For the DNL 
65 dB contour, this only applies to the contour lobe extending out over Boston Harbor from Runway 22L/R 
departures. 


The DNL 65 dB contour increased in size over Revere primarily due to increases in arrivals to Runway 22L at 
night. Over Winthrop, a small increase in the use of Runway 22L for departures during the day and a large 
increase in departures from Runway 22R caused the DNL 65 dB contour to increase in extent. Over the Point 
Shirley section of Winthrop, the DNL contour remained similar in size, as arrivals to Runway 27 increased 
slightly but departures from Runway 9 during the day slightly decreased. Slight increases in arrivals to 
Runways 33L and 32 and departures from Runway 15R resulted in the DNL contour expanding out over 
Boston Harbor. Increased used of Runway 22R departures resulted in the DNL contour increasing slightly 
towards South Boston. Daytime decreases in departures from Runway 33L and arrivals to Runway 15R, 
combined with a small increase in departures at night from Runway 33L, resulted in a small increase in the 
contour lobe over East Boston that extends towards Chelsea. The areas of largest increases over East Boston 
are due to increased departures from Runway 15R and from increased departures from Runway 22R. 


It is important to note that the majority of the 2015 DNL 65 dB contour is within populated areas already sound 
insulated by Massport (refer to the Noise Abatement discussion presented later on in this chapter) (see 
Figure 6-13). 


Figure 6-12 displays the DNL values of 60, 65, 70, and 75 dB for 2015. Figure 6-13 provides a comparison of 
the DNL 65 dB contours for 2015 and 2014 and how they compare to the historical 1990 and 2000 DNL 65 dB 
contours. Generally, contours at Logan Airport change slightly due to changes in runway use and fleet mix from 
one year to the next. Increased departures on Runway 15R and changes in the 2015 fleet mix resulted in 
expanded contours in East Boston due to the greater noise emissions to either side of the runway from 
start-of-takeoff roll noise at this runway end. 


Both the 2015 and 2014 DNL contours in these figures include the FAA-approved adjustments to INM for 
over-water sound propagation and hill effects in Orient Heights; these adjustments are unique to 
Logan Airport, and not yet available in AEDT. 
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Population Impact Assessment 


Population counts within selected 5-dB increments of exposure are reported each year to indicate how 

Logan Airport's noise environment changes over time. Population counts for 2015 are shown in Table 6-6 by 
community and are compared to previous years. The 2010 U.S. Census data, previously reported in the 

2010 EDR, were used to determine population counts. Population counts from 2000 through 2009 are based on 
U.S. Census data for 2000. Appendix H, Noise Abatement presents counts for calendar year 2010 from both sets 
of Census data. The 2010 Census data include updated population counts and can be used to demonstrate the 
changes in population in an area over a ten-year period. 


Both the FAA and the U.S. Department of Housing and Urban Development consider DNL exposure levels 
above 65 dB to be incompatible with residential land use. Table 6-6 compares impacted populations for each 
year. The noise analysis is based upon the most recently FAA-approved INM model (Version 7.0d). Table 6-7 
provides an additional breakdown of the estimated population in East Boston and South Boston residing within 
the DNL 65 cB contour. 


Due to the increase in operations in 2015 and changes in runway use, the total number of people exposed to 
DNL values equal to or greater than 65 dB increased to 14,097 people in 2015 from 8,922 people in 2014 (an 
increase of 5,175 people). The number of people residing within the DNL 70 dB contour increased from 

164 people in 2014 to 430 people in 2015. The expansion of the DNL 70 dB contour occurred mainly in East 
Boston, with the remainder in Winthrop. These levels are still well below the number of people exposed in 2000 
when 17,745 people were exposed to DNL noise levels equal to or greater than 65 dB and 1,551 people were 
exposed to DNL levels equal to or greater than 70 dB. Almost all of the residences exposed to levels equal to or 
greater than DNL 65 dB in 2015 have been eligible to participate in Massport’s RSIP. 


Due in part to the additional number of operations and an increase in departures from Runway 15R in 2015, 
East Boston had an increase in the number of people exposed to noise levels of DNL 65 dB or greater, from 
4,185 to 7,365 people. For historical context, in 2000, 8,979 people were exposed to levels DNL 65 dB or greater 
in East Boston and 269 people in South Boston. The area with the second largest increase in population, 
compared to 2014, is Winthrop. The number of people increased by over 1,000 between 2014 and 2015, from 
1,905 to 2,943 people, primarily due to increased use of Runway 22R for departures and Runway 27 for arrivals. 
This reflects the FAA's relaxation of its converging runway operations (CRO) restriction, as these two operation 
types were not allowed in the same configuration for 2014 but were allowed for 2015. In 2015, no people were 
exposed to DNL levels greater than 65 dB in Chelsea or South Boston. The number of people exposed in 

Revere increased from 2,832 people in 2014 to 3,789 people in 2015. (See Table 6-6 below.) 


As noted, the total population exposed to noise levels between DNL 70 to 75 dB increased in 2015 to 

430 people compared to 164 people in 2014, which is less than levels from 2000. In 2015, there were no people 
exposed to levels higher than DNL 75 dB, unlike in 2000 when 247 people were exposed to levels higher than 
DNL 75 cB. 
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Table 6-6 Noise-exposed Population by Community? 
Boston? Revere 
Total | Total 

>75 70-75 657-70 (65+) >75 70-75 657-70 (65+)? 
Year Census DNL DNL DNL 2 DNL Year Census DNL DNL DNL DNL 
1990 1990 0 1,778 28,970 30,748 | 1990 1990 0 0 4,274 4,274 
2000 2000 0 234 9,014 9,248 | 2000 2000 0 0 2496 2496 
2010 (7.0b) 2010 0 0 689 689 | 2010 (7.0b) 2010 0 0 2,413 2,413 
2011 (7.0b) 2010 0 0 331 331 | 2011 (7.0b) 2010 0 0 2,547 2,547 
2011 (7.0c) 2010 0 0 331 331 | 2011 (7.0c) 2010 0 0 2,547 2,547 
2012 (7.0c) 2010 0 0 439 439 | 2012 (7.0c) 2010 0 0 2,772 2,772 
2012 (7.0d) 2010 0 0 421 421 | 2012 (7.0d) 2010 0 0 2,762 2,762 
2013 (7.0d) 2010 0 0 612 612 | 2013 (7.0d) 2010 0 0 2,505 2,505 
2014 (7.0d) 2010 0 34 4151 4,185 | 2014 (7.0d) 2010 0 0 2,832 2,832 
2015 (7.0d) 2010 0 110 7,255 = 7,365 | 2015 (7.0d) 2010 0 0 3,789 3,789 
Chelsea Winthrop 

Total | Total 

>75 70-75 657-70 (65+) >75 70-75 657-70 (65+)? 
Year Census DNL DNL DNL 2 DNL Year Census DNL DNL DNL DNL 
1990 1990 0 0 4813 4,813 | 1990 1990 676 1,211 2,A20 4,307 
2000 2000 0 0 0 0 | 2000 2000 247 1,070 4,684 6,001 
2010(7.0b) 2010 0 0 0 0 | 2010 (7.0b) 2010 0 130 598 728 
2011 (7.0b) 2010 0 0 0 0 | 2011 (7.0b) 2010 0 130 939 1,069 
2011 (7.0c) 2010 0 0 0 0 | 2011 (7.0c) 2010 0 130 939 1,069 
2012 (7.0c) 2010 0 0 0 0 | 2012 (7.0d) 2010 0 200 1,325 1,525 
2012 (7.0d) 2010 0 0 0 0 | 2012 (7.0d) 2010 0 200 1,186 1,386 
2013 (7.0d) 2010 0 0 0 0 | 2013 (7.0d) 2010 0 130 1,060 1,190 
2014 (7.0d) 2010 0 0 0 0 | 2014 (7.0d) 2010 0 130 1,775 1,905 
2015 (7.0d) 2010 0 0 0 0 | 2015 (7.0d) 2010 0 320 2,623 2,943 
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Table 6-6 Noise-exposed Population by Community? (Continued) 
Everett All Communities 
Total | Total 
>75 70-75 657-70 (65+) >75 70-75 657-70 (65+)? 
Year Census DNL DNL DNL ? DNL Year Census DNL DNL DNL DNL 
1990 1980 0 0 0 0 | 1990 1980 676 2,989 40477 44,142 
2000 2000 0 0 0 0 | 2000 2000 247 = 1,304 = 16,194 —s:117,745 
2010 (7.0b) 2010 0 0 0 0 | 2010 (7.0b) 2010 0 130 3,700 3,830 
2011 (7.0b) 2010 0 0 0 0 | 2011 (7.0b) 2010 0 130 3,817 3,947 
2011 (7.0c) 2010 0 0 0 0 | 2011 (7.0c) 2010 0 130 3,817 3,947 
2012 (7.0c) 2010 0 0 0 0 | 2012 (7.0c) 2010 0 200 4,536 4,736 
2012 (7.0d) 2010 0 0 0 0 | 2012 (7.0d) 2010 0 200 4,369 4,569 
2013 (7.0d) 2010 0 0 0 0 | 2013 (7.0d) 2010 0 130 4177 4,307 
2014 (7.0d) 2010 0 0 0 0 | 2014 (7.0d) 2010 0 164 8,758 8,922 
2015 (7.0d) 2010 0 0 0 0 | 2015 (7.0d) 2010 0 430 13,667 14,097 





Source: _HMMH 2016, Massport. 
Notes: Population counts for 2010 through 2015 are provided for the 2010 U.S. Census block data (as indicated) and the contours are 
from the RealContours™ system. 


1 Data for years prior to 2010 are available in Appendix H, Noise Abatement. 7.0b, 7.0c, and 7.0d refer to INMv7.0b, INMv7.0c, and 
INMv7.0d respectively. 

2 DNL 65 dB is the federally-defined noise criterion used as a guideline to identify when residential land use is considered 
incompatible with aircraft noise. 

3 These values reflect the effect of the FAA-approved terrain adjustment in Orient Heights. 
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Table 6-7 Estimated Population within 65 dB? DNL Contour? 


Boston 

Census East South All 
Year Base Boston Boston Total Chelsea Revere Winthrop Everett Communities 
1990 1980 NA NA 30,748 4,813 4,274 4,307 0 44,142 
2000 2000 8,979? 269 = 9,248? 0 2,496 6,001 0 17,745 
2010 (INMv7.0b) 2010 689 0 689 0 2413 728 0 3,830 
2011 (INMv7.0c) 2010 331 0 331 0 2,574 1,069 0 3,947 | 
2012 (INMv7.0c) 2010 439 0 439 0 2,772 1,525 0 4,736 
2012 (INMv7.0d) 2010 421 0 421 0 2,762 1,386 0 4,569 
2013 (INMv7.0d) 2010 612 0 612 0 2,505 1,190 0 4,307 
2014 (INMv7.0d) 2010 4,185 0 4,185 0 2,832 1,905 0 8,922 
2015 (INMv70.d) 2010 7,365 0 7,365 0 3,789 2,943 0 14,097 
Change from 2014 to 2015 3,180 0 3,180 0 957 1,038 0 


BAS 


Source: _HMMH 2016, Massport. 

Notes: Population counts for 2000 are based on the 2000 U.S. Census block data and for 1990 from the 1980 U.S. Census block data. 
Population counts for 2010 through 2015 are provided for the 2010 U.S. Census block data (as indicated) and the contours are 
from the RealContoursTM system. 

Within the DNL 65 dB contour there was difference reduction in the number of people between the two 2011 INM model runs. 


1 DNL 65 GB is the federally-defined noise criterion used as a guideline to identify where residential land use is considered 
incompatible with aircraft noise. 

2 Data for years prior to 2010 are available in Appendix H, Noise Abatement. 

3 These values reflect the effect of the FAA-approved terrain adjustment in Orient Heights. 


Next-Generation Modeling - Aviation Environmental Design Tool (AEDT) 


While using INM for modeling in the 2015 EDR, Massport has begun testing the FAA's next-generation 
environmental modeling software, the Aviation Environmental Design Tool (AEDT). This is a unified system for 
modeling both noise and emissions from aircraft operations. Thus, it is intended to replace both INM and the 
legacy emissions model, the Emissions and Dispersion Modeling System (EDMS). By using common databases 
of aircraft, airport, and weather data, AEDT simplifies modeling of environmental effects and allows for the use 
of more current and consistent inputs. One of the goals of the AEDT model is to better understand the 
interrelationship between air quality and noise in the airport context. 


For noise modeling, AEDT builds on the computational engine from INM. However, there are unique aspects to 
the way that INM has been used to model noise at Logan Airport; these adjustments to the INM model have 
been developed and implemented over the past several years to improve the results. As noted below in the 
section “Comparing Modeled and Measured Noise Levels,” these adjustments have led to the model more 
closely matching the noise levels measured by Logan Airport's noise monitoring system. Specific adjustments 
to account for the unique topography surrounding Logan Airport (approved for use by FAA with the INM) will 
need to be re-evaluated for AEDT. Massport is currently coordinating with the FAA to implement these 
adjustments (see the attached letter at the end of this chapter). Refinement of these customizations will 
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continue and pending approval by FAA of Logan Airport-specific model changes, AEDT is expected to be the 
official model for next year’s 2016 ESPR. 


The Logan Airport specific adjustments to INM that are not included in the AEDT modeling are: 


Custom flight profiles based on radar positioning data. This would allow the model to correct for 
deviations in aircraft weight, thrust, and elevation from standard flight profiles. AEDT does provide the 
ability to customize flight profiles above 500 feet in altitude and Massport is working with the FAA on 
the best method to implement this option. 


The acoustically reflective surface of the water in Boston Harbor surrounding the airport results in 
reflected noise that increases the noise level above the modeled values that assume an acoustically 
absorbing ground surface. An adjustment had been developed to correct for this in INM, but this 
correction could not be applied in AEDT. An alternative correction method will be developed and 
Massport will seek FAA approval for use in the 2016 ESPR. 


The unique topography of Orient Heights results in residences that have direct line of sight to the 
runways. This was shown in earlier tests to result in higher noise levels due to the lack of ground 
absorption between the residences and the runway. The elevation corrections that have been 
developed for INM have not been implemented in AEDT; again, an alternative correction will be 
developed and Massport will discuss this adjustment with the FAA for use in the 2016 ESPR. 


FAA requires the use of long term average weather data which is supplied with the model for each 
airport. The AEDT modeling includes the 30-year averages instead of daily average values for each set 
of flight tracks. 


The stagelength (or weight) of the aircraft in the AEDT modeling is assigned by the city-pair and not by 
the radar profile as done for the use of INM at Logan Airport. 
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Figure 6-14 


Letter to Federal Aviation Administration - AEDT Adjustments 





AN 


TESS 


Massachusetts Port Authority 
One Harborside Drive, Suite 200S 
East Boston, MA 02128-2090 
Telephone (617) 568-1003 
www.massport.com 





November 16, 2016 


Richard Doucette 

Airports Division 

Federal Aviation Administration, New England Region 
1200 District Avenue 

Burlington, MA 01803 


Dear Mr. Doucette: 


Following up to our October 17" meeting where we discussed the FAA’s new AEDT model for 
noise and air emissions, | am writing to you to request that FAA review the AEDT model results 
as applied to Boston Logan International Airport (Boston Logan) both related to noise and air 
quality. We also request that the FAA work with Massport and our consultants to develop 
Logan specific modification to the AEDT so that the model more accurately reflects the local 
noise and air quality environment. 


As you are aware, Massport produces and circulates an annual environmental and planning 
report for Boston Logan to state officials and the interested public. FAA noise and air quality 
models form the basis of much of these reports. Massport also seeks to maintain with the FAA 
an updated Noise Exposure Map that supports our soundproofing efforts of eligible homes. As 
a result, Massport publishes annually Boston Logan specific noise and air quality data based on 
the latest FAA approved models (previously the INM and EDMS models). Overtime, Massport 
has worked closely with the FAA, and USDOT Volpe Center, to enhance the INM including, for 
example, Logan-specific modifications for “hill effects” and “over water propagation”. 


For the 2015 calendar year EDR, Massport’s noise and air quality consultants utilized the FAA’s 
new AEDT model (Version 2B Service Pack 2). Based on preliminary results, we have strong 
concerns on the general applicability of the noise module to accurately reflect Boston Logan's 
noise environment. To assist with the development of a Boston Logan specific modeling 
process, we have asked our consultant to put together a request (attached) to be sent to FAA 
AEE for review and approval of AEDT Non-standard modeling and methods. Finally, we also 
have a narrower concern on the AEDT’s estimate of Particulate Matter (PM) which we would 
also like to discuss. 


We look forward to working with you on reviewing and modifying the AEDT to better reflect 
Boston Logan’s noise and air quality footprint. 


Very truly yours, 


or 


Flavio Leo 
Director, Aviation Planning & Strategy 


CC: Mary Walsh (FAA), Gail Latrell (FAA), Stewart Dalzell (Massport) . 


Operating | Boston Logan International Alrport » Port of Boston general cargo and passenger terminals « Hanscom Field « Boston Fish Pier » 
Commonwealth Pier (site of World Trade Center Boston) » Worcester Regional Airport 
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Comparing Measured and Modeled Noise Levels 


When changes in noise exposure are predicted by INM, it is important to substantiate these modeled findings 
with actual noise measurements, such as those taken with Massport's permanent noise monitoring system. For 
2014 and 2015, differences between measured and modeled values have narrowed even more than reported in 
previous EDRs and ESPRs.*® This improved accuracy in modeled results corresponds with the Airport's noise 
measurement equipment and monitoring system and its ability to correlate measured noise events with 
individual flight tracks, combined with the improvements in the INM database. 


Massport's system continuously measures the noise levels at each of the 30 microphone locations around the 
Airport and environs, as shown in Figure 6-15. During normal operation, noise monitors at the microphone 
locations measure noise exposure levels as well as a variety of metrics associated with individual noise events 
that exceed preset threshold sound levels. Noise monitoring data are transmitted back to Massport's Noise 
Office, where daily DNL values and other noise metrics are computed for each location and summarized in 
various reports. 


This 2015 EDR compares the measured annual average DNL values from the monitors to INM-computed values 
of DNL at each of the specific noise monitor sites to check for reasonableness. Many sites produced small 
differences between measurements and predictions, particularly as adjustments were incorporated into the 
modeling process to account for the over-water sound propagation and hill effects. However, results at more 
distant locations have often produced substantial differences of 10 dB or more, especially at measurement sites 
where DNL values were often less than 60 cB. 


Aircraft altitude is a second factor that contributes to the differences between measured and modeled 

DNL values (especially at the more-distant noise monitoring sites). Typical noise modeling uses distance from 
origin to destination to determine the appropriate climb profile for an aircraft; however, many aircraft climb 
more slowly than the standard profiles would suggest, especially if the pilot must make a turn shortly after 
takeoff. By modeling the actual climb profile, instead of selecting the best fit among a standard set, better 
measured versus modeled results should be expected. This technique was applied and resulted in modeling 
lower altitudes over many of the farther out monitoring sites, which is a better reflection of reality, and further 
reduced the differences between measured and modeled sound levels at those locations. Finally, latitudes and 
longitudes of each measurement site were verified by survey and their exact coordinates entered into INM. 
These improvements in modeling techniques are now fully integrated into the measured-versus-modeled INM 
comparisons that follow. 





33 Several factors have resulted in better agreement between measured versus modeled levels. Beginning with the 2009 EDR, 
flight track data and measurement data have come from the new monitoring system. The more accurate flight track data are 
used for the modeling inputs and for the measured aircraft event correlation. 
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FIGURE 6-15 Noise Monitor Locations 2015 Environmental Data Report 
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Table 6-8 compares the measured 2014 DNL values to the measured 2015 DNL values at each location. On 
average, measured sound levels were unchanged between 2014 and 2015. In 2015, two locations had 
decreases of more than 2 dB while two had an increase of more than 2 dB; the remaining 26 locations had 
changes in levels of less than 2 dB. The average measured value for 28 of the sites was 55.6 dB in 2015, slightly 
less than 2014. Sites 12 and 30 are excluded from the averages due to issues at each site. Site 12 was 
decommissioned in 2010 and will be relocated at a future date. Site 30 also had a technical problem during 
2014 and which resulted in a recorded high DNL value. To keep the sites used for the averages consistent 
between the two years, Sites 12 and 30 were excluded from the computations. 


Noise level changes at various sites typically follow changes in runway use. For example, an increase in 
departures on Runway 22R resulted in higher noise levels at Site 10 in East Boston due to start-of-takeoff roll. 


Distances reported in Tables 6-8 and 6-9 are computed from the Airport Reference Point which is located 
along Runway 4L-22R near the intersection with Runway 15R-33L. This location is shown on Figure 6-15. 


The measured data are not used to calibrate the model but are shown here to compare to the modeled values 
and in general, they should reveal similar trends. 


The measured values at Sites 3 (South Boston), 23 (Dorchester), and 24 (Milton) decreased due to the 
decrease in arrivals to Runway 4R in 2015; 


The measured value at Site 10, which is behind the start of takeoff for Runway 22R departures, 
increased in 2015; 


Site 26, in Hull, increased due to the increase in Runway 22R departures and operations at night to 
Runway 15R-33L; 


Site 13, at the East Boston High School, decreased slightly; and 


The majority of the Winthrop sites remained the same as 2014 or reflected an increase (Site 6). 


Noise Abatement 6-45 


Boston-Logan International Airport 2015 EDR 





































































































Table 6-8 Measured Versus Measured - Comparison of Measured DNL Values From 2014 to 
2015 
Distance 2014 2015 
from Logan Measured Measured Difference 
Airport Aircraft Aircraft 2015 minus 
Location Site (miles) (DNL) (DNL) 2014 
South End — Andrews Street 1 3.7 56.0 56.0 0.0 
South Boston — B and Bolton 2 2.9 56.6 57.9 13 
South Boston — Day Blvd. near Farragut 3 2.5 60.5 59.2 (1.3) 
Winthrop — Bayview and Grandview 4 1.6 71.0 71.0 0.0 
Winthrop — Harborview and Faun Bar 5 19 63.4 63.4 0.0 
Winthrop — Somerset near Johnson 6 0.8 62.5 64.0 15 
Winthrop — Loring Road near Court vi 1.0 65.7 65.6 (0.1) 
Winthrop — Morton and Amelia 8 16 59.6 59.2 (0.4) 
East Boston — Bayswater near Annavoy 9 13 67.3 67.1 (0.2) 
East Boston — Bayswater near Shawsheen 10 13 55.2 58.1 2.9 
East Boston — Selma and Orient 11 18 55.3 55.1 (0.2) 
East Boston Yacht Club 12 12 N/A N/A N/A 
East Boston High School 13 1.9 62.0 61.7 (0.3) 
East Boston — Jeffries Point Yacht Club 14 1.2 55.8 549 (0.9) 
Chelsea — Admiral's Hill 15 2.8 60.8 61.3 0.5 
Revere — Bradstreet and Sales 16 24 68.6 67.9 (0.7) 
Revere — Carey Circle 17 5.3 60.2 60.4 0.2 
Nahant — U.S.C.G. Recreational Facility 18 5.9 39.2 37.3 (1.9) 
Swampscott — Smith Lane 19 8.7 42.0 40.4 (1.6) 
Lynn — Pond and Towns Court 20 84 52.7 49.7 (3.0) 
Everett — Tremont near Prescott 21 45 51.7 51.6 (0.1) 
Medford — Magoun near Thatcher 22 6.0 52.2 52.0 (0.2) 
Dorchester — Myrtlebank near Hilltop 23 6.3 55.6 55.4 (0.2) 
Milton — Cunningham Park near Fullers 24 8.1 49.0 48.7 (0.3) 
Quincy — Squaw Rock Park 25 42 42.7 42.0 (0.7) 
Hull — Hull High School near Channel Street 26 6.0 58.3 59.8 15 
Roxbury — Boston Latin Academy 27 5.3 544 54.3 (0.1) 
Jamaica Plain - Southbourne Road 28 77 454 45.0 (0.4) 
Mattapan — Lewenburg School 29 7.3 35.3 38.9 3.6 
East Boston — Piers Park 30 15 63.7 47.9 (15.8) 
Arithmetic Average 55.7 55.6 





Source: ~_HMMH. 


Notes: | Changes in () represent a decrease in measured noise level. 


Distance from Logan Airport calculated from the Airport Reference Point. 


Site 12 (East Boston Yacht Club) is no longer operational. New monitor installation is underway at a different location. 
Site 30 had interference from an outside source in 2014 
Sites 12 and 30 are not included in the Average values. 
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The INM model was used to compute DNL noise levels at each noise monitoring site. Table 6-9 compares the 
measured 2014 and 2015 DNL values at each measurement site to the modeled DNL values. 


The average measured value for 28 of the sites is 55.6 dB in 2015 and the average modeled value is 58.3 dB in 
2015 (Sites 12 and 30 are excluded from the averages due to issues at each site). The average of the difference 
between the measured versus modeled values for 2014 was 2.8 dB and 2.6 dB in 2015. In general, due to the 
modeled values being larger than the measured at most of the more distant monitors, the average difference 
will always be a positive value. 


Using RealContours™, Massport is able to compute the modeled DNL for exactly the same periods for which 
the noise monitoring system was collecting data at each site. It is also able to capture runway use and airspace 
changes as they occur. The model, however, only computes noise from aircraft and while it includes terrain it 
does not include other factors such as local weather phenomenon and the influence such as shielding from 
local buildings and trees. 


As shown in Table 6-9, ten of the sites in 2015 have a difference between measured and modeled less than 

1 dB. In 2014 and 2015, for the majority of locations where modeled values exceed measured values, the 
measured levels are below DNL 60 dB. It is not unusual to experience differences between measured and 
modeled levels at the locations with lower measured DNL values. The monitor identification of aircraft noise 
events becomes more difficult, and long distance effects can reduce levels that the model cannot duplicate. 
Differences at these sites farther from the Airport can easily increase the overall difference between measured 
and modeled results. 
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Table 6-9 Measured Versus INM Modeled - Comparison of Measured DNL Values to RealContours™- 
modeled DNL Values, 2014 and 2015 





Distance from 
Logan Airport 






























































Site (miles) 2014 2014 2015 2015 2014 2015 
Modeled Modeled Difference 
Measured RCResults easured RC Results Modeled 
Aircraft- INMv7.0d = jircraft- | INMv7.0d minus 
Location Only DNL (DNL)? Only DNL (DNL)? Measured 
South End — Andrews 1 3.7 56.0 55.1 56 54.2 (0.9) (1.8) 
Street 
South Boston — B and 2 2.9 56.6 59.3 57.9 59.1 2.7 1.2 
Bolton 
South Boston — Day Blvd. 3 2.5 60.5 60.6 59.2 60.5 0.1 13 
near Farragut 
Winthrop — Bayview and 4 1.6 71.0 72.0 71 72.1 1.0 11 
Grandview 
Winthrop — Harborview 5 1.9 63.4 64.1 63.4 63.5 0.7 0.1 
and Faun Bar 
Winthrop — Somerset near 6 0.8 62.5 63.7 64 64.1 1.2 0.1 
Johnson 
Winthrop — Loring Road 7 1.0 65.7 71.8 65.6 72.5 6.1 6.9 
near Court 
Winthrop — Morton and 8 1.6 59.6 63.5 59.2 63.9 3.9 47 
Amelia 
East Boston — Bayswater 9 13 67.3 72.2 67.1 724 49 5.3 
near Annavoy 
East Boston — Bayswater 10 13 55.2 65.1 58.1 65.2 9.9 71 
near Shawsheen 
East Boston — Selma and 11? 1.8 55.3 57.7 55.1 57.8 24 2); 
Orient? 
East Boston Yacht Club 12 1.2 69.6 70.3 70.3 
East Boston High School 13 19 62.0 62.0 61.7 62.6 0.0 0.9 
East Boston — Jeffries 14 1.2 55.8 56.8 549 57.2 1.0 2.3 
Point Yacht Club 
Chelsea — Admiral's Hill 15 2.8 60.8 61.2 61.3 61.2 04 (0.1) 
Revere — Bradstreet and 16 2.4 68.6 68.9 67.9 68.7 0.3 0.8 
Sales 
Revere — Carey Circle 17 5.3 60.2 60.6 60.4 60.5 04 0.1 
Nahant - U.S.C.G. 18 5.9 39.2 45.7 37.3 44.9 6.5 76 
Recreational Facility 
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Table 6-9 Measured Versus INM Modeled - Comparison of Measured DNL Values to RealContours™- 
modeled DNL Values, 2014 and 2015 (Continued) 





Distance from 
Logan Airport 















































Site (miles) 2014 2014 2015 2015 2014 2015 
Modeled Modeled Difference 
Measured RCResults jeasured RC Results Modeled 
Aircraft- 'NMv7.0d — pircraft- | INMv7.0d minus 
Location Only DNL (DNL)? Only DNL (DNL)? Measured 
Swampscott — Smith Lane 19 8.7 42.0 46.3 40.4 45.3 43 49 
Lynn — Pond and Towns 20 8.4 52.7 54.7 49.7 55.1 2.0 5.4 
Court 
Everett — Tremont near 21 45 51.7 54.4 51.6 53.9 27 2.3 
Prescott 
Medford —- Magoun near 22 6.0 52.2 53.4 52 52.5 1.2 0.5 
Thatcher 
Dorchester — Myrtlebank 23 6.3 55.6 54.3 55.4 54.4 (1.3) (1.0) 
near Hilltop 
Milton — Cunningham 24 8.1 49.0 54.5 48.7 54 5.5 5.3 
Park near Fullers 
Quincy — Squaw Rock Park 25 4.2 42.7 478 42 478 5.1 5.8 
Hull — Hull High School 26 6.0 58.3 58.6 59.8 58.8 0.3 (1.0) 
near Channel Street 
Roxbury — Boston Latin 27 5.3 544 543 543 53.4 (0.1) (0.9) 
Academy 
Jamaica Plain - 28 77 454 50.5 45 49.5 5.1 45 
Southbourne Road 
Mattapan — Lewenburg 29 7.3 35.3 47.6 38.9 46.6 12.3 77 
School 
East Boston — Piers Park 30 1.5 63.7 543 479 54.8 (9.4) 6.9 
Arithmetic Average ? 557 58.5 55.6 58.3 28 2.6 
Source: HMMH. 
Note: 2014 and 2015 Modeled results were computed for the whole year. 
Distance from Logan Airport calculated from the Airport Reference Point. 
1 INMv7.0d with adjusted database. (Database modifications as described in the Logan Airport 1994/1995 Generic Environmental 
Impact Report.) 
2 Includes FAA-approved terrain adjustment modifying normal INMv7.0d result for Site 11. 
3 Sites 12 and 30 are not included in the average values. 
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Supplemental Metrics 


To further describe the noise environment, this 2015 EDR includes supplemental noise metrics: CNI, dwell and 
persistence, and times above a noise threshold. 


Cumulative Noise Index (CNI) 


Massport reports total annual fleet noise at Logan Airport, as defined in the Logan Airport Noise Rules by a 
metric referred to as the CNI. The CNI is a single number representing the sum of the entire set of single-event 
noise energy from each operation experienced at Logan Airport over a full year of operation. The CNI is 
weighted similarly to DNL so that activity occurring at night is penalized by adding an extra 10 dB to each 
event. This penalty is equivalent to multiplying the number of nighttime events of each aircraft by a factor of 
10. 


The Logan Airport Noise Rules define CNI in units of EPNdB* and require that the index be computed for the 
fleet of commercial aircraft operating at Logan Airport throughout the year. In addition, in EDRs and ESPRs, 
Massport reports partial CNI values of noise at Logan Airport, so that various subsets of the fleet (cargo, night 
operations, passenger jets, etc.) are identified. Utilizing the expanded data available from the NOMS, all of the 
available aircraft registration data were used to select the proper noise certification levels from the latest 
aircraft noise registration database.*° 


The Noise Rules, adopted by Massport following public hearings held in February 1986, established a CNI limit 
of 156.5 EPNaB. The CNI generally has decreased since 1990, remaining below that cap, and typical changes 
from one year to the next have been within a few tenths of a dB. The CNI has increased slightly each year since 
2010 primarily due to increases in commercial operations or night operations. In 2015, the CNI decreased to 
152.7 EPNGB representing a 0.2-dB decrease from 2014, and remained well below the cap of 156.5 EPNdB. Even 
though operational levels and night operations increased, the CNI for 2015 decreased. This is the result of 
using quieter aircraft in 2015. The partial CNI decreased across all categories for 2015 when compared to 2014. 


Partial Cumulative Noise Index Calculations 


Partial CNI values were obtained by summing the noise from particular segments of Logan Airport's total 
operations. They are useful for identifying the greatest contributors to overall noise. As shown in Table 6-10, 
the sectors of the fleet with the highest numbers of partial CNI indicate a greater contribution to total noise. 
Table 6-10 also indicates that for 2015: 


The passenger jets’ contribution decreased slightly in 2015 despite increased operations; and 


While daytime and nighttime CNI contributions both decreased, the decrease was smaller for nighttime 
CNI due to an increase in nighttime passenger operations. 





34 EPNGB is the noise metric used to certify aircraft by the FAA. 
35 Type-certificate data sheet for noise database available from the European Aviation Safety Agency; 
//easa.europa.eu/certification/type-certificates/noise.php. 
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Table 6-10 Cumulative Noise Index (EPNdB)?* 
Logan Airport CNI Cap - 156.5 EPNdB 
1990 2000 2010 2011 2012 +2013 2014 2015 Change 

Full CNI (2014-2015) 
(Entire Commercial 156.4 154.7 151.9 152.1 152.2 152.3 152.9 152.7 (0.2) 
Total Passenger Jets 155.2 153.6 150.9 150.6 1513 1514 152.2 152.0 (0.2) 
Total Cargo Jets 150.1 148.2 1451 146.7 1449 145.1 144.5 144.2 (0.3) 
Total Daytime 152.5 149.5 1468 146.9 1470 147.0 147.5 147.2 (0.3) 
Total Nighttime 154.4 153.1 150.3 150.6 1506 1508 151.3 151.2 (0.1) 
Total Stage 2 Jets N/A 124.7 113.6 110.8% 1049% 1113 N/A N/A N/A 
Total Stage 3 Jets N/A 154.7 151.9 152.1 152.2 1523 152.9 152.7 (0.2) 
Daytime Stage 2 N/A 122.6 103.6 N/A 1049 1014 N/A N/A N/A 
Nighttime Stage 2 N/A 120.5 113.1 1108 N/A 110.8 N/A N/A N/A 
Daytime Stage 3 N/A 149.5 1468 146.9 147: 147.0 147.5 147.2 (0.3) 
Nighttime Stage 3 N/A 153.1 150.3 150.6 150.6 1508 151.3 151.2 (0.1) 
Passenger Jet Stage 2 N/A 124.2 N/A N/A 104.97 101.4 N/A N/A N/A 
Passenger Jet Stage 3 N/A 153.6 150.9 150.6 151.3 1514 152.2 152.0 (0.2) 
Cargo Jet Stage 2 N/A 114.8 113.6 110.82 N/A 110.8 N/A N/A N/A 
Cargo Jet Stage 3 N/A 148.2 145.1 146.7 1449 145.1 144.5 144.2 (0.3) 
Daytime Passenger N/A 149.3 1466 1465 1468 1468 147.3 147.0 (0.3) 
Nighttime Passenger N/A 151.6 149.0 1485 1494 149.6 150.5 150.3 (0.2) 
Daytime Cargo 137.1 137.5 134.5 136.6 134 =133.6 134.9 1344 (0.5) 
Nighttime Cargo 149.9 147.8 1447 1463 1445 1448 144.0 143.7 (0.3) 
Daytime Passenger Stage 2 N/A 122.3 N/A N/A 104.9? 101.4 N/A N/A N/A 
Daytime Passenger Stage 3 N/A 149.2 1466 1465 1468 1468 147.3 147.0 (0.3) 
Nighttime Passenger Stage 2 N/A 119.8 N/A N/A N/A N/A N/A N/A N/A 
Nighttime Passenger Stage 3 N/A 151.6 149.0 1485 1494 149.6 150.5 150.3 (0.2) 
Daytime Cargo Stage 2 N/A 111.1 103.6 N/A N/A N/A N/A N/A N/A 
Daytime Cargo Stage 3 N/A 137.5 1344 136.6 134 133.6 134.9 1344 (0.5) 
Nighttime Cargo Stage 2 N/A 112.3 113.1 110.8? N/A 110.8 N/A N/A N/A 
Nighttime Cargo Stage 3 N/A 147.8 1447 1463 1445 1448 144.0 143.7 (0.3) 

Source: HMMH 2015. 

Notes: General aviation and non-jet aircraft are not included in the calculation. 

N/A = Not available. 

1 Data for years prior to 2014 are available in Appendix H, Noise Abatement. 

2 The Stage 2 results are from a Falcon 20 aircraft arrival and departure flown by a Charter Operator during 2012. 

3 The Stage 2 results during 2013 are from a GII-B aircraft flown by a Charter Operator and a LEAR 25 flown by a Cargo Operator. 
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Table 6-11 provides the number of flight operations, the resulting CNI by airline for 2014 and 2015, and the 
partial CNI per operation for 2014 and 2015. The table shows the relative contribution of each airline to total 
CNI and reflects the contributions of individual aircraft noise levels and the frequency with which they occur. 
The table is sorted by the partial CNI by operation for 2015 and shows the major cargo operators at the top of 
this list, since they operate primarily at night. JetBlue Airways, with the largest number of operations, has the 
highest CNI per airline at 145.7 EPNdB in 2014 and 146.1 EPNaB in 2015, but its partial CNI by operation is well 
below the other major airlines in part due to its use of newer, quieter aircraft. FedEx has less than one twentieth 
of the operations that JetBlue Airways has but its total CNI per airline is 143.2 EPNdB in 2014 and 

142.9 EPNGB in 2015, only 3 dB below JetBlue Airways. The partial CNI by operation for FedEx is the highest of 
all airlines due to its use of older DC10 and MD11 aircraft and operations at night. These are the primary 
aircraft in the FedEx fleet and account for half of its nighttime operations. The noisier signatures of these 
aircraft combined with the 10 dB nighttime DNL penalty results in the proportionally larger FedEx contribution 
to the CNL. 


Regional carriers generally contribute the least to the partial CNI per operation whereas the international 
carriers, which operate larger aircraft and generally have more operations at night, are just below the cargo 
operators in rank. The relative positions for the domestic carriers are due mainly to their fleet characteristics 
and number of night operations. Southwest Airlines has over 10,000 fewer operations than Delta Air Lines and 
many fewer than JetBlue Airways; however, 21.7 percent of its operations are at night as compared to JetBlue 
Airways, which had only 14.7 percent at night. Delta Air Lines only has 13.7 percent of its operations at night 
but it flies an older and larger fleet consisting of MD-80s and Boeing 767s. 


Table 6-11 Annual Operations and Partial CNI by Airline and per Operation, 2014 and 2015 


2015 Partial CNI (EPNdB) 
Total per Operation 

Airlines with more 2014 Airline 
than 100 flights in 2014 Total Airline 2015 CNI Airline 
2015 Operations! CNI(EPNdB) Operations! (EPNdB) 2013 2014 2015 Category 
Federal Express 3,315 143.2 3,523 142.9 109.0 108.0 107.4 Cargo 
EI Al Israel Airlines N/A N/A 152 129.2 N/A N/A 107.3 International 
United Parcel 1,435 137.5 1,538 137.5 106.0 105.9 105.7 Cargo 
Service 
Cathay Pacific N/A N/A 279 130.0 N/A N/A 105.6 International 
Atlas Air 489 132.7 218 1286 107.8 1058 105.2 Cargo 
British Airways 2,678 138.2 2,575 138.7. 103.2. 1040 1046 International 
Turkish Airlines 452 128.8 726 131.0 N/A 102.3. 102.4 International 
Lufthansa 1,714 134.1 1,687 1345 1002 1018 1022 International 
Virgin Atlantic 716 129.5 702 130.5 97.2 100.9 102.0 International 
Air France 899 131.8 910 131.2 101.2 102.3 101.6 International 
Emirates Airlines 1,190 1324 914 131.1 N/A 101.7. 101.4 International 
All N/A N/A 302 126.0 N/A N/A 101.2 Cargo 
Alitalia 550 128.1 562 127.9 97.9 100.7 1004 International 
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Table 6-11 Annual Operations and Partial CNI by Airline and per Operation, 2014 and 2015 (Continued) 








































































































2014 2015 Partial CNI (EPNdB) 
Total Total per Operation 

Airlines with more Airline Airline 
than 100 flights in 2014 CNI 2015 CNI Airline 
2015 Operations! (EPNdB) Operations! (EPNdB) 2013. 2014 2015 Category 
SATA Intl Airlines 533 127.3 542 1274 99.7 100.1 100.0 International 
Swiss Air 722 128.7 711 127.8 99.5 100.2 99.3 International 
Sun Country Airlines 1,027 24.3 1,414 130.7 93.8 94.2 99.2 Regional 
Southwest Airlines 18,525 142 21,514 142.5 98.2 98.6 99.1 Domestic 
United Airlines 34,609 145 24,644 142.7 98.8 98.8 98.7 Domestic 
Alaska Airlines 6,180 136 3,027 133.4 98.0 97.8 98.6 Domestic 
Virgin America 3,198 132 3,426 133.1 97.8 98.6 97.8 Domestic 
American Airlines 22,626 142 48,355 144.1 97.8 98.1 97.2 Domestic 
Air Canada 1,112 127 1,718 129.5 95.3 95.1 97.1 International 
Aer Lingus 2,964 132 1,973 129.9 97.1 97.0 97.0 International 
Iberia Air Lines 332 123 336 122.2 97.0 96.8 97.0 International 
Hainan Airlines 280 122 744 125.7 N/A N/A 97.0 International 
Japan Airlines 731 126 728 125.6 N/A 96.9 96.9 International 
Delta Air Lines 29,557 142 33,909 142.1 96.8 96.6 96.8 Domestic 
Jetblue Airways 82,595 146 85,852 146.1 96.9 97.1 96.7, Domestic 
Spirit Airlines 2,945 132 4,896 133.0 97.4 97.4 96.1 Domestic 
US Airways 35,993 141 8,843 135.5 95.8 95.4 96.0 Domestic 
Compafia Panamefia de N/A N/A 646 121.9 N/A N/A 93.8 International 
Aviacion S.A. 
Shuttle America Corp 9,751 134 5,290 130.8 94.8 93.7 93.6 Regional 
Mesa Airlines 1,404 124 437 120.0 95.3 93.3 93.5 Regional 
Icelandair 1,227 124 1,365 124.8 93.4 93.0 93.5 International 
Aeromexico N/A N/A 345 118.5 N/A N/A 93.1 International 
Sky Regional Airlines Inc. 3,981 130 3,784 128.8 N/A N/A 93.0 _ International 
Pinnacle Airlines 7,310 132 7,284 131.2 89.4 91.9 92.5 Regional 
US Airways 3,290 128 4,669 129.0 93.2 92.8 92.3 Regional 
WOW Air, LLC. N/A N/A 445 118.7 N/A N/A 92.3 _ International 
GoJet Airlines 476 121 1,309 123.3 N/A N/A 92.2 Domestic 
SkyWest Airlines 1,152 124 548 119.5 N/A N/A 92.2 Domestic 
AWAC - US Air Express 6,165 130 4,998 128.7 91.4 91.4 91.7 Regional 
Delta 6,965 130 4,923 127.1 91.6 91.5 90.1 Domestic 
Air Canada Jazz 14,353 131 5,037 127.1 90.2 89.9 90.0 Regional 

Source: _HMMH, Massport. 2015. 

Notes: NA = Airline had no operations at Logan Airport. 

1 Operations for some carriers differ to those in Chapter 2, Activity Levels and Chapter 7, Air Quality/Emissions Reduction because 


this table only includes jet aircraft and not turboprops, and because it includes both scheduled and unscheduled air carriers. 
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Dwell and Persistence Reduction Goals 


Another supplemental measure of noise impact relates to the length of time noise impacts occur. To provide 


temporary relief to neighborhoods affected by regular overflights during single or multi-day periods, the PRAS 


Advisory Committee established two short-term goals for the system in addition to the annual goals: 


Provide relief from excessive dwell. Exceedance is defined as more than seven hours of operations over 
a given area during any day between the hours of 7:00 AM and midnight. 


Provide relief from excessive persistence. Exceedance is defined as more than 23 hours of operations 
over an area between 7:00 AM and midnight during a period of three consecutive days. 


In contrast to the annual goals that count the number of equivalent operations on a runway, dwell and 


persistence are measured by the number of hours that a given location or area is subject to jet aircraft 
overflights. The PRAS Advisory Committee designated eight runway end combinations for computing the 


effects of dwell and persistence on the communities, as shown in Table 6-12. 


Table 6-12 Representative Neighborhoods near Logan Airport Affected by Runway Use 


Runway 


AL and AR Arrivals 

32 and 331 Arrivals 

14 and 15R Departures 

22L and 22R Departures 

27 Departures 

AL and 4R Departures plus 22L and 22R 
Arrivals 


9 Departures plus 27 Arrivals 


33 Departures plus 15 Arrivals 


Source: Massport. 
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Representative Affected Neighborhoods 


South Boston (Farragut St.), Dorchester, Quincy, Milton, Weymouth, and 
Braintree 


Boston Harbor, Hull, Cohasset, Hingham, Scituate, and other South Shore 
locations 


Boston Harbor, Hull, Cohasset, Hingham, Scituate, and other South Shore 
locations 


South Boston (Farragut Street), Boston Harbor, Hull, Cohasset, Hingham, 
Scituate, and other South Shore locations 


South Boston (Fan Pier), Roxbury, Jamaica Plain, South End, West Roxbury, 
Roslindale, Brookline, Hyde Park, and other points South and West 


East Boston (Bayswater, Orient Heights), Winthrop (Court Road), Revere, and 
Nahant 


Winthrop (Point Shirley), Boston Harbor, and other points North 


East Boston (Eagle Hill), Chelsea, Everett, Medford, Somerville, Arlington, 
Cambridge, and other points South and West 
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As required by Massport's commitments for the Logan Airside Improvements Planning Project,*© this 2015 EDR 
reports on noise dwell and persistence levels. Higher levels of dwell or persistence for overwater areas 
represent a benefit since this produces a corresponding decrease in total hours over populated areas. 

Figures 6-16 and 6-17 illustrate the annual hours of dwell and persistence by runway end for 2010 through 
2015. The Runway 33L Safety Area Improvement project construction, which altered annual runway use during 
2011 and 2012, is evident in the figures as those two years are lower in the arrivals to Runway 15R and 
departures from Runway 33L runway end and higher in most of the remaining runway ends. Use of the runways 
returned to pre-construction levels in 2013. As in 2014, the largest contributor to dwell and persistence in 2015 
remained arrivals to Runway 27 and departures from Runway 9, although the hours of both dwell and 
persistence in this category fell by roughly half from previous years. Both metrics also decreased substantially 
for Runway 15R arrivals and Runway 33L departures and also for Runways 32 and 331 arrivals, following their 


increases in 2014. 


Figure 6-16 Comparison of Annual Hours of Dwell Exceedance by Runway End, 2010 to 2015 
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Note: The Dwell data in Figure 6-15 and the Persistence data in Figure 6-16 for 2014 were incorrectly reported in the 2014 EDR. The 
correct values are presented in these figures. 





36 Logan Airside Improvements Planning Project Final EIS. 
http://www.bostonoverflightnoisestudy.com/docs/2002 FAA EIS Executive%20Summary.pdf. Accessed November 17, 2015. 
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Figure 6-17 Comparison of Annual Hours of Persistence Exceedance by Runway End, 2010 to 2015 
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Time Above (TA) 


The third supplemental noise metric reported in this 2015 EDR is the amount of time that aircraft noise is above 
each of three predefined threshold sound levels. The measure is referred to generally as TA, and the threshold 
sound levels used in the analysis are 65, 75, and 85 dBA (A-weighted dBs). Like DNL values, these times are 
computed using the FAA-approved INM as modified for Logan Airport. The calculations are made at each of 
Massport’s permanent noise monitoring locations and are based on an average 24-hour day during the year as 
well as for the average nine-hour nighttime period from 10:00 PM to 7:00 AM. The threshold sound levels of 
65, 75, and 85 dBA reflect different degrees of speech interference depending on factors such as whether 
people are outdoors, indoors with their windows open, or indoors with windows closed. Findings for 2015 
include an increase in TA at Site 10 in East Boston, from 50.5 minutes in 2014 to 52.5 minutes in 2015 due to 
increased departures from Runway 22R. 


Tables 6-13 and 6-14 present a summary of the calculated TA values for 2014 and 2015. 


Noise Abatement 6-56 


Boston-Logan International Airport 2015 EDR 

































































Table 6-13 Time Above (TA) dBA Thresholds in a 24 Hour Period for Average Day 
Mi Mi 
pps roe ae pat Modeled Day- 
: r 
Distance it ne Night Sound 
from 2014 2015 Levels 
Logan 
Airport 85 75 65 85 75 65 
Location Site (miles) dBA dBA dBA’ dBA dBA dBA 20144 20151 
Winthrop — Bayview 4 16 105 368 793 108 37.1 80.2 72.0 72.1 
and Grandview 
Winthrop — 5 19 02 146 £718 0.1 125 69.7 64.1 63.5 
Harborview and Faun 
Bar 
Winthrop — Somerset 6 0.8 0.1 41 99.5 0.1 41 1005 63.7 64.1 
near Johnson 
Winthrop — Loring 7 1.0 24 242 149.1 2.5 25.5 1564 718 72.5 
Road near Court 
Winthrop — Morton 8 1.6 0.0 39 618 0.0 41 64.0 63.5 63.9 
and Amelia 
East Boston — 9 13 22 296 829 24 30.1 85.6 72.2 724 
Bayswater near 
Annavoy 
East Boston — 10 13 0.3 6.6 50.5 0.2 6.6 52.5 65.1 65.2 
Bayswater near 
Shawsheen 
East Boston — Selma 11 18 0.0 09 10.0 0.0 0.7 9.6 57.7 578 
and Orient 
East Boston Yacht Club 12 1.2 13 34.8 156.6 1.3 35.1 164.3 69.6 70.3 
East Boston High 13 19 0.1 7A 322 0.2 71 29.3 62.0 62.6 
School 
East Boston — Jeffries 14 1.2 0.0 0.7 11.0 0.0 0.6 10.5 56.8 57.2 
Point Yacht Club 
East Boston — Piers 30 15 0.0 0.3 5.1 0.0 0.3 47 54.3 54.8 
Park 
Chelsea — Admiral’s 15 2.8 0.1 6.3 29.6 0.1 54 25.4 61.2 61.2 
Hill 
Revere — Bradstreet 16 24 2.5 19.7 47.6 18 20.3 51.0 68.9 68.7 
and Sales 
Revere — Carey Circle 17 53 0.0 15 367 0.0 1.2 35.8 60.6 60.5 
Nahant - U.S.C.G. 18 59 0.0 0.0 0.3 0.0 0.0 0.3 45.7 44.9 
Recreational Facility 
Everett — Tremont near 21 45 0.0 04 11.9 0.0 0.2 9.2 544 53.9 


Prescott 
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Table 6-13 Time Above (TA) dBA Thresholds in a 24 Hour Period for Average Day 


(Continued) 
























































Location Minutes above Minutes above 
: Threshold Threshold Modeled Day- 
Distance Night Sound 
from 2014 2015 Levels 
Logan 
Airport 85 75 65 85 75 65 
Site (miles) dBA dBA dBA dBA dBA dBA 20141 2015? 
Medford — Magoun 22 6.0 0.0 02 10.0 0.0 0.1 7.0 534 52.5 
near Thatcher 
Swampscott — Smith 19 8.7 0.0 0.0 11 0.0 0.0 0.8 46.3 45.3 
Lane 
Lynn - Pond and 20 8.4 0.0 00 115 0.0 0.0 11.9 54.7 55.1 
Towns Court 
South End — Andrews 1 3.7 0.0 04 12.6 0.0 0.2 10.6 55.1 54.2 
Street 
South Boston — B and 2 29 0.0 34 204 0.0 3.0 18.0 59.3 59.1 
Bolton 
South Boston — Day 3 25 0.0 3.8 53.1 0.0 3.8 55.8 60.6 60.5 
Blvd. near Farragut 
Roxbury — Boston Latin 27 5.3 0.0 02 114 0.0 0.1 O:2 54.3 534 
Academy 
Jamaica Plain - 28 77 0.0 0.0 4.2 0.0 0.0 2.8 50.5 49.5 
Southbourne Road 
Mattapan — 29 73 0.0 0.0 0.8 0.0 0.0 0.5 47.6 46.6 
Lewenburg School 
Dorchester — 23 6.3 0.0 0.0 12.7 0.0 0.0 145 54.3 544 
Myrtlebank near 
Hilltop 
Milton —- Cunningham 24 8.1 0.0 0.0 6154 0.0 0.0 12.9 54.5 54.0 
Park near Fullers 
Quincy — Squaw Rock 25 4.2 0.0 0.0 04 0.0 0.0 0.4 478 478 
Park 
Hull — Hull High 26 6.0 0.0 03 263 0.0 0.2 25.9 58.6 58.8 
School near Channel 
Street 
Average TA Value 0.7 67 37.2 0.7 6.6 37.3 58.77 58.62 
Source: HMMH 2015. 
Notes: Distance from Logan Airport calculated from the Airport Reference Point. 
dBA = A-weighted decibel 
1 Modeled using RealContoursTM and RealProfilesTM using INM (v7.0d) for 2014 and 2015 (12 months) with adjusted database. 


(Database modifications as described in the Logan Airport 2004 ESPR). 
2 Arithmetic average includes all noise monitoring sites 
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Table 6-14 Time Above (TA) dBA Thresholds in a Nine Hour Night Period for Average Day? 
Minutes above Minutes above 
Threshol Threshol 
m reshold reshold Modeled Day- 
istan 
a During the Night During the Night Night Sound 
2014 2015 Levels 
Logan 
Airport 85 75 65 85 75 65 
Location Site (miles) dBA dBA dBA dBA dBA dBA_ 2014? 20152 
Winthrop — Bayview 4 1.6 1.0 3:3 75 11 3.5 8.0 72.0 70.5 
and Grandview 
Winthrop — 5 19 0.0 14 6.6 0.0 1.2 6.7 64.1 62.7 
Harborview and Faun 
Bar 
Winthrop — Somerset 6 0.8 0.1 13 17.5 0.1 14 180 63.7 68.0 
near Johnson 
Winthrop — Loring 7 1.0 0.6 45 25.9 0.6 46 274 718 73.5 
Road near Court 
Winthrop — Morton 8 1.6 0.1 0.9 12.2 0.1 0.9 12.9 63.5 63.9 
and Amelia 
East Boston — 9 13 0.5 59 16.8 0.5 63 179 72.2 70.2 
Bayswater near 
Annavoy 
East Boston — 10 13 0.1 13 11.0 0.1 13 121 65.1 65.2 
Bayswater near 
Shawsheen 
East Boston — Selma 11 18 0.0 0.0 1.0 0.0 0.0 12 57.7 59.2 
and Orient 
East Boston Yacht Club 12 1.2 0.6 6.9 27.8 0.6 72 303 69.6 72.6 
East Boston High 13 19 0.0 1.0 3.9 0.1 13 47 62.0 61.2 
School 
East Boston — Jeffries 14 12 0.0 0.0 17 0.0 0.0 24 56.8 61.4 
Point Yacht Club 
East Boston — Piers 30 15 0.0 0.0 0.6 0.0 0.0 1.0 54.3 58.4 
Park 
Chelsea — Admiral’s Hill 15 2.8 0.0 0.9 3.7 0.0 1.0 41 61.2 59.2 
Revere — Bradstreet 16 24 0.6 4.2 9.8 04 47 11.3 68.9 67.7 
and Sales 
Revere — Carey Circle 17 5.3 0.0 0.3 8.0 0.0 0.2 8.5 60.6 60.4 
Nahant — U.S.C.G. 18 5.9 0.0 0.0 0.1 0.0 0.0 0.0 45.7 46.0 
Recreational Facility 
Everett - Tremont near 21 45 0.0 0.1 18 0.0 0.0 19 544 54.4 


Prescott 
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Table 6-14 Time Above (TA) dBA Thresholds in a Nine Hour Night Period for Average Day? 
(Continued) 
Location Site Distance Minutes above Minutes above Modeled Day- 
from Threshold Threshold Night Sound 
L Level 
howe During the Night During the Night ta 
: 2014 2015 
(miles) 
85 75 65 85 75 65 20147 20157 
dBA dBA dBA dBA dBA dBA 
Medford — Magoun 22 6.0 0.0 0.0 13 0.0 0.0 13 534 52.2 
near Thatcher 
Swampscott — Smith 19 8.7 0.0 0.0 0.2 0.0 0.0 0.1 46.3 45.1 
Lane 
Lynn - Pond and 20 8.4 0.0 0.0 2.8 0.0 0.0 3.2 54.7 54.8 
Towns Court 
South End — Andrews 1 3.7 0.0 0.1 2.3 0.0 0.0 2.1 55.1 55.3 
Street 
South Boston — B and 2 2.9 0.0 0.7 3.5 0.0 0.7 3.3 59.3 58.3 
Bolton 
South Boston — Day 3 25 0.0 0.2 6.1 0.0 0.2 6.0 60.6 61.2 
Blvd. near Farragut 
Roxbury — Boston Latin 27 33 0.0 0.1 2.1 0.0 0.0 18 54.3 53.9 
Academy 
Jamaica Plain - 28 77 0.0 0.0 0.8 0.0 0.0 0.6 50.5 50.2 
Southbourne Road 
Mattapan — Lewenburg 29 7.3 0.0 0.0 0.1 0.0 0.0 0.0 476 47.6 
School 
Dorchester — 23 6.3 0.0 0.0 14 0.0 0.0 15 54.3 54.7 
Myrtlebank near 
Hilltop 
Milton — Cunningham 24 8.1 0.0 0.0 2.0 0.0 0.0 1.6 54.5 53.2 
Park near Fullers 
Quincy — Squaw Rock 25 42 0.0 0.0 0.0 0.0 0.0 0.0 478 50.5 
Park 
Hull — Hull High School 26 6.0 0.0 0.1 6.2 0.0 0.1 6.9 58.6 58.8 
near Channel Street 
Average TA Value 01 11 6.2 0.1 1.2 66 5877 59.07 
Source: HMMH 2015. 
Notes: Distance from Logan Airport calculated from the Airport Reference Point. 
dBA = A-weighted decibel 
1 Nine-hour nighttime period from 10 PM — 7 AM. 
2 Modeled using RealContoursTM and RealProfilesTM using INM (v7.0d) for 2014 and 2015 (12 months) with adjusted database. 


(Database modifications as described in the Logan Airport 2004 ESPR). 


3 Arithmetic average includes all noise monitoring sites. 
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Noise Abatement 


Massport’s noise abatement program continues to play a critical role in helping to limit and monitor noise 
impacts. Massport’s emphasis on noise abatement has focused on the benefits of better analysis tools and 
improved modeling techniques to identify the causes of noise problems. Massport also continues to coordinate 
with the FAA and the Logan Airport CAC on matters related to runway use and the on-going BLANS project. 


Installed in 2008, the upgraded NOMS system includes vastly improved analysis and mapping capabilities, 
better quality flight tracking data, use of multilateration radar (a separate and unique source of operational 
data), and direct correlation of noise events with radar flight paths and complaints (a feature that the prior 
system did not have). This latter capability has improved the ability of the system to differentiate between 
aircraft and community noise sources. All measured data and complaint information in this report were 
generated through the new NOMS. In 2015, the NOMS system switched its primary feed of radar data at 
Logan Airport to the FAA’s NextGen radar feed. This has led to increased aircraft identification and better 
quality flight tracks. 


Other continuing elements of Massport's noise mitigation program are discussed below. 


The Massport Noise Abatement Office was initiated in 1977 and it maintains the noise section of the 
Massport website.*” The website provides information on Massport's sound insulation program, the 
Airport's noise monitoring system, various abatement measures, and other information of interest to 
the public. 


Preferred runway use designed to optimize Boston Inner Harbor operations (especially during 
nighttime hours). 


One of the most extensive residential and school sound insulation programs in the nation. To date, 
Massport has installed sound insulation in 5,467 residences, including 11,515 dwelling units, and 
36 schools in East Boston, Roxbury, Dorchester, Winthrop, Revere, Chelsea, and South Boston. 


Historically, the percentage of eligible homeowners who have responded and whose dwellings are 
ultimately treated varies significantly by community from a high of nearly 90 percent in Revere to a low 
of about 50 percent in South Boston. Eighty to 85 percent of homeowners in East Boston and Winthrop 
have historically participated. Approximately 8 percent of applicants also choose the 
Room-of-Preference option that allows the owner to identify a room (usually a bedroom or living 
room) for extra acoustical treatment. 


Massport will continue to work with the FAA to soundproof eligible homes. Massport will apply to the 
FAA for funds to treat eligible properties, as needed. As of 2015, FAA requires airports to use the AEDT 
model to establish eligibility. Massport is working with FAA on the AEDT model as applied to Logan 
Airport operations. 





37 Logan Airport Noise Abatement Website. http://www.massport.com/environment/environmental-reporting/noise- 
abatement/. Accessed November 17, 2016. 
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Development of annual noise contours (Figure 6-11 compares the DNL 65 dB contours for 2014 
INMv7.0d and 2015 INMv7.0d). 


A website that features an internet flight tracking system known as PublicVue.*® The PublicVue site 
allows the user to view flight tracks in near-real time, replay flight tracks, and enter noise complaints. 


Summary reports of operations by airline, runway, aircraft type, and other parameters that help the 
Noise Office track potential changes in the noise environment. Tables 6-11 and 6-13 are examples of 
these reports. 


Where appropriate as part of the BLANS process, FAA designed (with Massport in an advisory role) 
RNAV departure procedures off most runways to avoid highly populated areas and the use of an 
overwater visual approach at night to keep aircraft offshore as much as possible. 


Massport supported FAA RNAV initiatives to develop RNAV arrivals and the Runway 33L departure 
RNAV procedure. 


Massport strives to participate in research to reduce community noise levels whether through the 
Airport Cooperative Research Program (ACRP) or with the FAA, such as the RNAV evaluation project 
currently underway. 


Airline Fleet Improvements 


Commercial air carrier and cargo operators are deploying the newest engine technology at Logan Airport. 
Table 6-15 reports the percent of the airlines’ fleet which is Stage 3 or Stage 4 equivalent. The majority of the 
major U.S. airlines at Logan Airport are using a fleet which is composed of 100 percent originally manufactured 
Stage 3 or Stage 4 aircraft. All of the new carriers at Logan Airport in 2015 are utilizing Stage 4 equivalent 
aircraft, with the exception of El Al Airlines. 


Massport recently initiated terminal and airfield improvements designed to safely handle the next generation 
of larger and more efficient Group VI aircraft including the Airbus A380, the world’s largest and quietest 
commercial aircraft. Use of these larger aircraft will help to continue the trend of carrying more passengers in 
fewer flights. 





38 http://www.massport.com/environment/environmental-reporting/noise-abatement/flight-monitor/ 
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Table 6-15 Airline Operations (percent) in Original Stage 3 or Equivalent Stage 4 Aircraft? (2014 to 








































































































2015) 
Number of 

Flights Percentage of Original Stage 3 and 4 Operations? 
Airlines with more than 100 2014 2014 2015 2015 
flights 2014 2015 Stage 3 Stage 4 Equiv. Stage3 Stage 4 Equiv. 
JetBlue Airways 82,595 85,852 0% 100% 0% 100% 
American Airlines 22,626 48,355 0% 100% 0% 100% 
Delta Air Lines 29,557 33,909 13% 87% 7% 93% 
United Airlines 34,609 24644 0% 100% 0% 100% 
Southwest Airlines 18,525 21,514 18% 82% 21% 79% 
US Airways 35,993 8,843 0% 100% 0% 100% 
Pinnacle Airlines 7,310 7,284 0% 100% 0% 100% 
Shuttle America Corp 9,751 5,290 0% 100% 0% 100% 
Air Canada Jazz 14,353 5,037 0% 100% 0% 100% 
AWAC - US Air Express 6,165 4,998 0% 100% 0% 100% 
Delta Connection/Atlantic SE 6,965 4,923 0% 100% 0% 100% 
Spirit Airlines 2,945 4,896 0% 100% 0% 100% 
US Airways Express/Republic 3,290 4,669 0% 100% 0% 100% 
Sky Regional Airlines Inc 3,981 3,784 0% 100% 0% 100% 
Federal Express 3,315 3,523 40% 60% 70% 30% 
Virgin America 3,198 3,426 0% 100% 0% 100% 
Alaska Airlines 6,180 3,027 0% 100% 0% 100% 
British Airways 2,678 2,575 0% 100% 0% 100% 
Aer Lingus 2,964 1,973 0% 100% 3% 97% 
Air Canada 1,112 1,718 0% 100% 0% 100% 
Lufthansa 1,714 1,687 0% 100% 0% 100% 
United Parcel Service 1,435 1,538 0% 100% 0% 100% 
Sun Country Airlines 1,027 1414 0% 100% 0% 100% 
Icelandair 1,227 1,365 0% 100% 0% 100% 
GoJet Airlines 476 1,309 0% 100% 0% 100% 
Emirates Airlines 1,190 914 0% 100% 0% 100% 
Air France 899 910 0% 100% 0% 100% 
Hainan Airlines Co. Ltd. 280 744 0% 100% 0% 100% 
Japan Airlines 731 728 0% 100% 0% 100% 
Turkish Airlines 452 726 0% 100% 0% 100% 
Swiss Air 722 711 0% 100% 0% 100% 
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Table 6-15 Airline Operations (percent) in Original Stage 3 or Equivalent Stage 4 Aircraft? (2014 to 
2015) (Continued) 


















































Number of 
Flights Percentage of Original Stage 3 and 4 Operations? 

Airlines with more than 100 2014 2014 2015 2015 
flights 2014 2015 Stage 3 Stage 4 Equiv. Stage 3 Stage 4 Equiv. 
Virgin Atlantic 716 702 0% 100% 0% 100% 
Compania Panamefa de 730 646 0% 100% 0% 100% 
Aviacion S.A. 
Alitalia 550 562 0% 100% 0% 100% 
SkyWest Airlines 1,152 548 0% 100% 0% 100% 
SATA International Airlines 533 542 0% 100% 1% 99% 
WOW Air, LLC. N/A 445 N/A N/A 0% 100% 
Mesa Airlines 1,404 437 0% 100% 0% 100% 
Aeromexico N/A 345 N/A N/A 0% 100% 
Iberia Air Lines Of Spain 332 336 0% 100% 0% 100% 
ATl N/A 302 N/A N/A 0% 100% 
Cathay Pacific N/A 279 N/A N/A 0% 100% 
Atlas Air 489 218 100% 0% 100% 0% 
EI Al Israel Airlines Ltd. N/A 152 N/A N/A 100% 0% 

Source: Massport, 2015. 

N/A Not Available 

1 Operations for some carriers differ with those in Chapter 2, Activity Levels, and Chapter 7, Air Quality/Emissions Reduction 

because the table only includes jet aircraft, not turboprops, and it includes scheduled and unscheduled air carriers. 
2 Original Stage 3 means originally manufactured as a certificated Stage 3 aircraft under FAR Part 36. Stage 4 equivalent means the 


aircraft is either certificated Stage 4 or certificated Stage 3 and meets Stage 4 requirements. 


Noise Complaint Line 


In 2015, Massport received 17,685 noise complaints from 82 communities, a substantial increase from 2014 
which logged 12,855 noise complaints from 82 communities. The number of individual complainants, however, 
declined by 9 percent, indicating that noise annoyance is growing among a concentrated population rather 
than spreading to a larger population. This is consistent with a recent survey of U.S. airports that finds noise 
complaints concentrated among relatively small numbers of complainants? (see Appendix H, Noise 
Abatement). The increase in complaints continues to be primarily related to the FAA’s RNAV departure 
procedures. 





39 Dourado, E. and Russell, R. October 2016. A/rport Noise NIMBYism: An Empirical Investigation. Mercatus Center at George 
Mason University. https://www.mercatus.org/system/files/dourado-airport-noise-mop-v1.pdf. Accessed December 10, 2016. 
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Table 6-16 is a summary of noise complaints from the Massport Noise Abatement Office. The summary table 
presents the top ten communities for both 2014 and 2015 in terms of the number of complaints and number of 
callers. The communities listed below represent 82 percent of the complaints in 2014 and 72 percent of the 
complaints in 2015. All of the remaining communities are summed together into a single line above the grand 
total. Appendix H, Noise Abatement has a full listing of the complaints by community. 





Table 6-16 Noise Complaint Line Summary 

































































2014 2015 Change 
Town Calls Callers Calls Callers (2014 to 2015) 
Belmont 1,658 116 715 95 -943 
Cambridge 585 71 1,697 136 1,112 
East Boston 354 106 250 69 -104 
Hull 1,855 332 1,136 152 -719 
Hyde Park 50 16 28 7 -22 
Lynn 482 5 424 13 -58 
Medford 742 154 508 116 -234 
Milton 2,669 189 4,991 343 2,322 
Nahant 109 20 50 19 -59 
Roxbury 113 9 129 11 16 
Somerville 938 239 1,910 191 972 
South Boston 67 26 263 48 196 
Watertown 541 72 298 34 -243 
Weymouth 83 7 4l 6 -42 
Winthrop 237 98 242 74 5 
Total (Only for Towns listed 10,483 1,460 12,682 1,314 2,199 
above) 
Total Complaints from Other 2,372 624 5,003 589 2,631 
Towns 
Overall Totals 12,855 2,084 17,685 1,903 4,830 

Source: Massport, 2016. 
Note: Only the top ten communities for each year are listed above. The complete list of complaints is in Appendix H, Noise Abatement. 
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Boston Logan Airport Noise Study 


The FAA’s ROD approving construction of the unidirectional Runway 14-32 required that the FAA, Massport, 
and the Logan Airport CAC jointly undertake a study to determine whether changes to existing noise 
abatement flight track corridors might further reduce noise impacts. In addition, the Massachusetts 
Environmental Policy Act (MEPA) Certificate for the Boston-Logan Airside Improvements Planning Environmental 
Impact Report (EIR) directed Massport to work with the FAA and local communities on a review of the 

Logan Airport PRAS. FAA has been implementing RNAV procedures at airports across the country such as 
Phoenix and Minneapolis-St. Paul. These noise studies were able to influence the design of these RNAV 
procedures for implementation at Logan Airport. 


Phase 1 


The FAA noise study is being conducted in multiple phases. Phase 1, which was known as the Boston Overflight 
Noise Study (BONS), was initiated in the winter of 2004 and was completed in fall of 2007. During Phase 1, 

55 airspace and operational alternatives to reduce noise related to Logan Airport overflights were identified 
and screened for safety, operational, and noise benefits. Of the 55 alternatives, 13 measures were identified as 
potentially implementable in the near term. This phase was completed in 2007 and a National Environmental 
Policy Act (NEPA) Categorical Exclusion was issued by FAA in October 2007 for several flight path changes 
mostly along the northeast and southeast shores from the Airport.*° 


The conventional and radar vectored*! changes which could be implemented without airspace changes were 
implemented in February 2008. RNAV and other changes began taking place in 2009 when FAA completed 
design of these procedures. RNAV procedures were published by FAA on October 22, 2009 and were 
implemented in 2010. 


Eight new RNAV procedures were implemented by FAA in 2010 and 2011 for Runways 4R, 9, 15R, 22R, and 22L. 
Under these procedures, aircraft immediately depart the Airport similar to existing procedures but then aircraft 
follow a precise path over Boston Harbor, then aircraft cross the shoreline and return back over land at a higher 
altitude than previous procedures. In 2013, Runways 27 and 33L were added to these procedures: 

Starting on 2/1/2010 all six RNAV procedures were in use from Runway 9; 

Starting on 5/3/2010 all six RNAV procedures were in use from Runway 4R; 

Starting on 11/18/2010 all six RNAV procedures were in use from Runways 15R, 22R, and 22L; 

Starting on 3/10/2011 all eight RNAV procedures were in use from Runways 4R, 9, 15R, 22R, and 22L; 

Starting on 3/7/2013 all eight RNAV procedures were in use Runways 4R, 9, 15R, 22R, 22L, and 27; and 

Starting on 6/5/2013 all eight RNAV procedures were in use Runways 4R, 9, 15R, 22R, 22L, 27, and 33L. 





40 FAA Documented Categorical Exclusion Record of Decision, October 16, 2007. 
41 Radar vector is the heading issued to aircraft to provide guidance by radar. 
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On December 14, 2011, three new RNAV standard terminal arrival routes were also implemented by FAA. These 
concentrate arrivals on routes leading into the Logan Airport's airspace and improve efficiency of arrivals. These 
have little effect on the noise environment close to the Airport and the DNL contours. However, usage of these 
procedures has increased since they were introduced and this increased usage is evident in the modeled flight 
track graphics. 


The Runway 33L departure is the last RNAV departure procedure to be implemented at Logan Airport in 

June 2013. FAA completed a separate Environmental Assessment (EA) in January 2013. The FAA issued a 
Finding of No Significant Impact/Record of Decision (FONSI/ROD) for the Runway 33L RNAV Standard 
Instrument Departure Final EA on June 4, 2013. The FAA also committed to a six-month and 12-month 
post-implementation review of the RNAV procedure. The reviews were posted by the FAA in April 2014 and 
September 2014.” Both reviews concluded that the BOS Runway 33L RNAV standard instrument departure is 
performing as designed with aircraft successfully flying within the confines of the procedure’s design. All other 
major Logan Airport runways that are capable of accommodating RNAV procedures have been implemented 
by the FAA previously and are in operation today. Since the modeling is based on the radar data tracks, all of 
these changes as they have been implemented have been included in the EDR modeling for each year. 


Implementation of several of these FAA RNAV procedures has increased noise complaints in some towns 
surrounding Logan Airport where the flight tracks have become more concentrated. However, overflights are 
reduced in areas away from these routes, and aircraft are generally passing at higher altitudes. 


Phase 2 


Phase 2 of BLANS, which began in late 2007, included consideration of 53 proposed arrival, departure, and 
ground noise measures. After the first level of screening completed in 2009, 32 measures advanced to the next 
level of screening. Nine of these measures address ground noise issues, six are approach measures, and 11 
address departure measures. The remaining measures address local air traffic issues such as helicopters and 
altitudes for flights executed under visual flight rules (VFR). The Level 2 screening was completed in 2011 and 
of the 32 measures, 10 were passed on to Level 3, five were determined as completed, and 17 were eliminated. 
The Level 3 analysis, which consists of noise modeling for each individual measure along with a change analysis 
against the future baseline, was completed in 2012. The Level 3 Screening Report was published by the FAA in 
December 2012. Two of the flight measures were modified resulting in 12 measures evaluated (two measures 
are related to ground movements and 10 are related to flight procedures). Of these measures, eight were 
recommended for implementation by the Logan CAC (the two ground movements and six flight procedures) 
and four flight procedures were rejected. The FAA and Massport reviewed the Logan Airport CAC 
recommendations and determined that the two ground measures would meet the criteria for implementation; 
however, the FAA determined that none of the flight procedures would meet the criteria for noise abatement 
under BLANS. 





42  http://www.faa.gov/air_traffic/environmental_issues/ared_documentation/#Performance Based Navigation PBN. 
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The two approved measures, with their status, are described below:*? 


Preferred Location for Run-ups away from Communities. Massport has already tested this measure 
and identified a new location at the end of Runway 32 to be used when operationally feasible. 


Holding Area for Delayed Departures. Massport is prepared to commit to working with the FAA to 
seek approval and funding (subject to FAA operations/safety approval, environmental review, Massport 
capital budget process, availability of FAA funds) for construction of a hold pad to allow for short-term 
staging of aircraft at or near the midpoint of the airfield. Massport has initiated its Runway Incursion 
Mitigation (RIM) program with the FAA. A hold pad will be studied as part of this multi-year effort. 


In addition, Massport and the FAA agreed to implement supplemental programmatic measures recommended 
by the Logan Airport CAC. One example is Massport’s commitment to establish an airport/community noise 
advisory group (Massport CAC) that will meet on a regular basis to continue dialogue on Airport-related noise 
concerns. 


Phase 3 


Phase 3 began in August 2013 and is evaluating various runway use measures with the goal of developing a 
runway use program that can be implemented at Logan Airport to further reduce noise. The Logan CAC voted 
to abandon the PRAS in April 2012 with the goal of Phase 3 to look at runway use measures that can be 
successfully implemented. Massport will continue to report PRAS goals and information until a new program is 
in place. 


In November 2014, the FAA began the first of up to four runway use tests designed to change runway use 
during periods of the day to better distribute activity. This test recommends different runway configurations 
between 6:00 AM and 9:30 AM than the configurations used between 9:00 PM and midnight. Test 1 was 
completed in May 2015. 


Test 2 began in May 2015 and ran until November 2015. In this test, FAA controllers switched the runway 
configurations at two different points during the day (when weather and safety permitted) to provide respite to 
communities from excessive overflights. 


Results of these tests and development of a new runway use program is on-going. 


FAA and Massport RNAV Project 


Over the last several years, the implementation of new Performance Based Navigation (PBN) procedures — 
including RNAV — has resulted in a concentration of flights. On October 7, 2016, the FAA signed a 
Memorandum of Understanding (MOU) with Massport™ to frame the process for analyzing opportunities to 
reduce noise through changes or amendments to PBN. Massport has been working with the FAA and others to 
develop test projects that are designed to help address the concentration of noise from PBN. To more clearly 





43  BLANS Level Three Screening Analysis, FAA, December 2012, Page E-3. 
44 Massport. October 7, 2016. Massport and FAA Work to Reduce Overflight Noise. https://www.massport.com/news- 
room/news/massport-and-faa-work-to-reduce-overflight-noise/. Accessed on October 31, 2016. 
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understand the implications of flight concentration, Massport has proposed several ideas for a test program 
with the FAA; this program will study possible strategies to address neighborhood concerns. The FAA has 
agreed to study Massport’s ideas for a test program. This is a first-in-the-nation project between the FAA and 
an airport operator that includes analyzing the feasibility of changes to some RNAV approaches and departures 
from Logan Airport. The FAA and Massport are committing to: (1) analyze the feasibility; (2) measure and 
model the benefits and impacts of changing some RNAV approaches; and (3) test and develop an 
implementation plan, which will include environmental analysis and community/public outreach. 


The preliminary areas of study could include: 


1. Using higher altitudes for arrivals, where applicable. 
2. Using higher altitudes for departures, where applicable. 


3. Looking at the feasibility of reducing the persistent level of noise from RNAV departures through a 
case study analysis of a major departure procedure from Runway 33L. 


4. RNAV separation requirements — currently departure and arrival procedures require a separation of 
3 miles for head-to-head operations. 


5. Analyze alternative RNAV designs that would bring aircraft over more compatible land use. 


6. Use real-world single-event noise data from communities under RNAV tracks to develop a 
supplemental metric to measure and track the concentration of flights due to RNAV technology. 
These metrics would improve data collection for communities and the FAA and would better 
identify the community support, or opposition to proposed procedural changes. The proposed 
pilot testing will use these supplemental metrics. 


Reduced Engine Taxiing 


Single or reduced engine taxiing has the potential to reduce noise at Logan Airport. When used, the largest 
benefit is achieved by reducing the use of the engines on the side of the aircraft closest to the community; 
however, this is not always practicable due to airline procedures, taxiway routings, and safety considerations. 
Massport has reached out to the airlines and encouraged the use of this procedure whenever practicable. The 
letter sent to airport users for 2015 from Massport is published in Appendix L, Reduced/Single Engine Taxiing at 
Logan Airport Memorandum. 


In 2009, the Massachusetts Institute of Technology (MIT) in cooperation with Massport and FAA conducted a 
survey of pilots at Logan Airport and found that the procedure was widely used on arrivals but not frequently 
used on departures.* Key reasons cited for not using the procedure were safety-related or practical reasons 
such as a short taxi time. The survey indicated that for the procedure to be considered for arrivals, the taxi-in 
time would have to exceed 10 minutes and for departures, exceed 20 minutes. The average taxi-out times for 
Logan Airport for 2015 exceeded 20 minutes only during the 7:00 to 8:00 AM and the 5:00 to 8:00 PM period 
and for 2014 only exceeded 20 minutes between the 7:00 to 8:00 AM and 5:00 to 6:00 PM periods. During 2014 





45 The full report was published in the 2009 EDR in Appendix L, Survey of Airline Pilots Regarding Fuel Conservation Procedures 
for Taxi Operations. 
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and 2015, the average taxi-in time never exceeded 10 minutes. The total average departure taxi out time at 
Logan Airport for 2014 was 18.3 minutes and the average taxi-in time is 6.6 minutes (the total average 
taxi/delay time for 2014 is 12.5 minutes). The total average departure taxi out time at Logan Airport for 2015 
decreased to 17.9 minutes and the average taxi-in time increased to 6.8 minutes (the total average taxi/delay 
time for 2015 is 12.3 minutes).*° These small changes year to year occur due to several factors such as changes in 
schedules, weather, and use of the runways. Mandatory single engine taxiing was also one of the proposed 
measures in the BLANS but was rejected by FAA due to safety concerns, and it is currently being implemented as a 
voluntary measure, when conditions are appropriate. 


Logan Airport also encourages operators to use idle or reduced reserve thrust during landing, and to retrofit Airbus 
A320 aircraft with vortex generators which reduce tonal noise on approach. These actions are detailed in a letter 
included in Appendix L, Reduced/Single Engine Taxiing Memoranda, which Massport issued to air carriers at Logan 
Airport. 


Noise Abatement Management Plan 


Massport's noise abatement goals are achieved through the implementation of multiple elements. Table 6-17 


lists these goals and the associated plan elements and reports on progress toward achieving these goals. 


Table 6-17 


Noise Abatement 
Goal 


Limit total aircraft 
noise 


Mitigate noise 
impacts 


Plan Elements 


Limit on Cumulative Noise 
Index (CNI) 





Stage 3 percentage 
Requirement in Noise 
Rules 


Residential Sound 
Insulation Program (RSIP) 





School Sound Insulation 
Program 


Noise Abatement Arrival 
and Departure Procedures 


Preferential Runway 
Advisory System (PRAS) 
Runway End Use Goals 





Runway Restrictions 


Noise Abatement Management Plan 


2015 Progress Report 


The CNI value for 2015 was 152.7 EPNGB which is well below the cap of 
156.5 EPNdB. 





In 2015, Stage 3 and 4 operations represented almost 100 percent of 
Logan Airport's total commercial jet traffic. 


No additional dwelling units were sound insulated in 2015, leaving the 
total of treated dwelling units at 11,515 since the start of the program 
in 1986. See Appendix H, Noise Abatement for additional details. 


Thirty-six eligible schools have been sound insulated since this 
program began. 





Flight track monitoring and data analysis were used to verify adherence 
to noise abatement flight procedures. See Appendix H, Noise 
Abatement for copies of the 2014 and 2015 Monitoring Report. 





Massport continues to report on runway use compared to PRAS goals. 


Noise-based use restrictions 24 hours per day on departures from 
Runway 4L and arrivals on Runway 22R were continued. 





46 FAA Aviation System Performance Metrics: Avg. Taxi Time: Standard Report —accessed 09/20/2016. 
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Table 6-17 


Noise Abatement 
Goal 


Improve Noise 
Monitoring System 


Minimize nighttime 


noise 


Address/respond to 
noise issues and 
complaints 


Source: Massport. 


Noise Abatement 


Plan Elements 


Reduced-Engine Taxiing 


Replace Existing Noise 
Monitors, Install 
Multilateration Antennas 
for Flight Track 
Monitoring, and Install 
New Robust Software 


Nighttime Stage 2 Aircraft 
Prohibition 


Nighttime Runway 
Restrictions 


Maximization of Late- 
Night Over-Water 
Operation 


Nighttime Engine Run-up 
and APU Restrictions 


Noise Complaint Line 


Special Studies 


Noise Abatement Management Plan (Continued) 


2015 Progress Report 


Voluntary use of reduced-engine taxiing is encouraged when 
appropriate and safe. 


The noise monitoring system is completely installed and in use at 
Logan Airport. The noise monitors provide 1/3 octave band data at all 
sites to aide with aircraft identification. Noise events, flight events, and 
complaints are all linked. In 2015, Massport upgraded to FAA's 
NextGen data feed. 


Prohibition on Stage 2 aircraft operations at Logan Airport between 
11:00 PM and 7:00 AM was continued. 


Prohibitions on use of Runway 4L for departures and Runway 22R for 
arrivals between 11:00 PM and 6:00 AM were continued. 


Efforts to maximize late-night over-water operations were continued. 
Use of Runway 15R for departures and Runway 33L for arrivals 
continued. 


Restriction on nighttime engine run-ups and use of auxiliary power 
units (APUs) was continued. 


Massport continued operation of Noise Complaint Line, (617) 561- 
3333. In 2015, Massport’s Noise Abatement Office responded to 17,685 
calls from callers living in 82 communities. (See Appendix H, Noise 
Abatement.) 


Massport continued to provide technical assistance and analysis using 
noise monitoring system to support FAA and others in monitoring jet 
departure tracks from Runway 27 and Runway 33L. The BLANS Phase 3 
is underway and will evaluate and establish a runway use program. 


Massport and FAA have begun a RNAV evaluation project designed to 


identify ways to reduce noise from the RNAV procedure (which 
concentrates flights). 
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Air Quality/Emissions Reduction 


Introduction 


The Massachusetts Port Authority (Massport) is a national leader in studying, tracking, and reporting on the air 
quality environment of Boston-Logan International Airport (Logan Airport or the Airport). Recognized as early 
as 2008 with an environmental award for Logan Airport's Emissions Reduction Program, Massport annually 
prepares an inventory of Airport-related emissions of the U.S. EPA “criteria” pollutants (and their precursors) 
including carbon monoxide (CO), nitrogen oxides (NO,), particulate matter (PM),? and volatile organic 
compounds (VOCs). An emissions inventory of greenhouse gases (GHGs) is also included. 


One central element of Massport’s emission reduction strategy is a comprehensive strategy to diversify and 
enhance ground transportation options for passengers and employees. The ground transportation strategy is 
designed to help reduce emissions and improve air quality by providing a broad range of high occupancy 
vehicle (HOV), transit, and shared-ride options for travel to and from Logan Airport. The strategy also aims to 
provide parking on-Airport for passengers choosing to drive or with limited HOV options. Continuing 
improvements to support HOV include: new Back Bay Logan Express service (since May 2014); free 
Massachusetts Bay Transportation Authority (MBTA) Silver Line outbound (from Logan Airport) boardings; a 
new 1,100-car parking garage at the Framingham Logan Express; reduced holiday travel parking rates at 
Logan Express facilities; and support for private coach bus and van operators. 


Massport also supports the use of alternative fuels by taxis, provides an on-Airport compressed natural gas 
(CNG) station, and provides electric plug-ins for ground service equipment (GSE), 400 Hz Power, and 
pre-conditioned air at airplane gates to help reduce aircraft emissions. Further, Massport continues to invest in 
energy efficiency measures, such as the installation of solar panels and building to Leadership in Energy and 
Environmental Design (LEED®) standards. Together, these improvements help to reduce emissions associated 
with Logan Airport. 


This chapter describes air quality conditions at Logan Airport in 2015 and compares them to those in 2014. 
2015 Air Quality Highlights and Key Findings 


As reported in previous Environmental Data Reports (EDRs), total emissions from all sources associated with 
Logan Airport are considerably less than they were a decade ago. This long-term downward trend is consistent 
with Massport’s longstanding objective to accommodate the demands of increasing passenger and cargo 
activity levels with fewer aircraft operations and reduced emissions. Massport is also committed to reducing 





1 PM less than or equal to 10 microns (PMio) and PM less than or equal to 2.5 microns (PMz25) are subsets of PM. 
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vehicle miles traveled (VMT) and associated emissions on Massport-controlled ground transport facilities (such 
as, roadways and curbsides, parking facilities, and vehicle staging areas) as well as VMT for airport users 
traveling to and from the Airport. Chapter 5, Ground Access to and from Logan Airport, provides detailed 
information on Massport’s ground access and parking management strategy. 


Each year, Massport models the changes in air emissions for Airport-related activities. When compared to 2014, 
the changes in air emissions in 2015 are well within expected values given the corresponding upturn in aircraft 
operations. For the purposes of this assessment, the air quality modeled results are also a function of other 
important model input parameters including: 


Aircraft fleet mix characteristics; 

Airfield taxi/delay times; 

GSE usage (including aircraft auxiliary power units - or APUs); 
Motor vehicle traffic volumes; and 


Stationary source operations such as the central heating and cooling plant, snow melters, and emergency 
generators. 


The following is a synopsis of these model inputs and updates for this 2015 EDR: 


As of 2015, the Federal Aviation Administration (FAA) requires airports to use a new simulation tool for 
noise and air emissions, the Aviation Environmental Design Tool (AEDT), for National Environmental Policy 
Act (NEPA) projects and soundproofing eligibility. Massport undertook initial modeling of noise and air 
using AEDT; however, Massport has technical concerns related to the initial results at Logan Airport. 
Following a briefing with the FAA, it was decided that the initial AEDT results would not be published in the 
2015 EDR (pending further technical discussions with FAA's Office of Environment and Energy). Therefore, 
2015 modeling for air quality was performed with the FAA's Emissions and Dispersion Modeling System 
(EDMS) to compute emissions from Logan Airport-specific aircraft, APUs, and GSE (the Integrated Noise 
Model [INM] was used for noise). Adjustments to be incorporated into AEDT are currently under review and, 
if completed in a timely fashion, AEDT is expected to be the official model for next year’s 

2016 Environmental Status and Planning Report (ESPR). 


Key inputs to the air emissions inventory include aircraft operations which increased by 2.5 percent in 2015 
(there were 186,465 landing and take offs (LTOs)? in 2015 compared to 181,899 LTOs in 2014), and average 
aircraft taxi/delay times increased by about one minute (26 minutes in 2015 versus 25 minutes in 2014). 
Although there was an increase in LTOs in 2015, aircraft operations and taxi times remained well below 
2000 historic peak levels. See Chapter 2, Activity Levels for additional information on aircraft operations in 
2015 and long-term trends. There were 243,998 LTOs in 2000 and the corresponding aircraft taxi times were 
about 27 minutes. Another important model input parameter is on-Airport VMT, which increased by 
approximately 6.5 percent in 2015 compared to 2014. The increase in VMT is largely attributed to a shift in 
origin-destination patterns of vehicular traffic from the Ted Williams Tunnel to the Sumner/Callahan 





2 AnLTO is defined as one landing/take-off cycle; it includes both the arrival and the departure. In Chapter 2, Activity Levels, 
the operation count is defined differently and counts one operation as either an arrival (landing) ora departure (take-off). 
Thus, there are 372,930 operations in 2015 (186,465 LTOs) and 363,797 operations in 2014 (181,899 LTOs). 
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Tunnels and an increase in gateway traffic volumes during the evening peak hour in 2015 (see Chapter 5, 
Ground Access to and from Logan Airport, for additional information). 


Motor vehicle emission factors were obtained from the newest version of the U.S. Environmental Protection 
Agency's (EPA’s) Motor Vehicle Emission Simulator model (MOVES2014a) and were combined with 
Massachusetts Department of Environmental Protection (MassDEP)-recommended motor vehicle fleet mix 
data, operating conditions, and other Massachusetts-specific input parameters. Importantly, MOVES reflects 
the continuous reduction in motor vehicle emission factors fleet-wide. 


GSE emission factors in the EDMS database (derived from EPA’s OFFROAD model) decreased in 2015 when 
compared to 2014 as this model also takes into account fleet modernization from year to year. 


Natural gas usage by stationary sources (such as boilers and snow melters) increased by approximately 

11 percent in 2015 when compared to 2014 (from 419 million cubic feet in 2014 to 463 million cubic feet in 
2015). Diesel fuel usage by snow melters also increased in 2015 (from 124,480 gallons in 2014 to 

381,581 gallons in 2015). These changes were largely attributable to the record-breaking snowfall 
experienced in January and February of 2015. In January 2015, Boston experienced 34.3 inches of snowfall 
and in February 2015, Boston experienced 64.8 inches of snowfall, making February 2015 the snowiest 
month on record in Boston. 


Fuel throughput of Jet A and gasoline increased by approximately 1 percent and 6 percent, respectively, in 
2015 when compared to 2014. These changes were mostly due to the increase in the number of aircraft 
operations and motor vehicles trips/VMT in 2015. 


Based upon these model input parameters, the outcomes of the 2015 air emissions inventory for Logan Airport 
are summarized below. All parameters continue to remain below 2000 levels. The increase in emissions for 
VOCs, NOx, CO, and PM are primarily due to the corresponding increase in aircraft LTOs and airfield taxi times. 


Total emissions of VOCs increased by 1 percent in 2015 to 1,188 kilograms (kg)/day compared to 
1,177 kg/day in 2014, which is still well below 1990 and 2000 levels. 


Total NO, emissions increased by approximately 5 percent in 2015, to 4,262 kg/day compared to 2014 
levels of 4,040 kg/day. To a lesser extent, this increase is also attributable to the increase in natural gas use 
by stationary sources. The increase in 2015 is still well below 1990 and 2000 levels. 


Total CO emissions increased by about 3.5 percent in 2015 to 7,243 kg/day, from 6,987 kg/day in 2014; 
emissions in 2015 were still well below 1990 and 2000 levels. 


Total PMio/PM25 emissions also increased by about 3 percent in 2015 to 98 kg/day, from 95 kg/day in 2014. 


For nine consecutive years, Massport has voluntarily prepared a GHG emissions inventory for the Logan 
Airport EDR. In 2015, total GHG emissions grew by 6 percent. As reported in past year EDRs, 
Logan Airport-related GHG emissions in 2015 comprised less than 1 percent of statewide totals. 
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Massport's voluntary Air Quality Initiative (AQI)? has tracked NOx emissions since the benchmark year of 
1999. In the final year of this program (2015), total NOx emissions were 632 tons per year (tpy) lower than 
the 1999 benchmark. This represents an overall decrease of 27 percent in NOx emissions over the past 

15 years. Massport will continue to report on NO, emissions as part of the Logan Airport emissions 
inventory in future EDRs/ESPRs. Between 1999 and 2015, the greatest reductions of NOx emissions were 
associated with aircraft, GSE, and on-Airport motor vehicles at 17 percent, 71 percent, and 87 percent 
reductions, respectively. 


Regulatory Framework 


The federal Clean Air Act (CAA), the National Ambient Air Quality Standards (NAAQS), and similar state laws 
govern air quality issues in Massachusetts. The NAAQS and the Massachusetts State Implementation Plan (SIP), 
which describes measures that the state will take to maintain and attain NAAQS compliance, regulate air quality 
issues in the Boston metropolitan area and the state. These regulations are discussed in the sections that 
follow. 


National Ambient Air Quality Standards (NAAQS) 


EPA established NAAQS for a group of “criteria” air pollutants to protect public health, the environment, and 
quality of life from the detrimental effects of air pollution. These NAAQS are set for the following seven 
pollutants: CO, lead (Pb), nitrogen dioxide (NOz), ozone (O3), PMio, PM2s, and sulfur dioxide (SO2). The NAAQS 
primary standards (designed to protect human health) and secondary standards (designed to protect human 
welfare) are summarized in Table 7-1. 


Based on air monitoring data, and in accordance with the CAA, all areas within Massachusetts are presently 
designated as either attainment and/or maintenance with respect to the NAAQS.*° These regulatory 
designations for the Boston metropolitan area (including the area around Logan Airport) are listed in 
Table 7-2. 


As shown, the Boston area is currently designated as “Attainment/Maintenance” for CO, indicating that it is in 
transition back to “Attainment” for this pollutant. Historically, the entire Boston area was designated as 
“Attainment” for all other criteria pollutants except O3, for which it was designated as “Moderate/ 
Nonattainment” based on the former 1997 Eight-Hour O3 NAAQS (see Table 7-2). Importantly, this O3 





3. Massport adopted the AQI as a 15-year voluntary program with the overall goal to maintain NOx emissions associated with 
Logan Airport at, or below, 1999 levels. This reporting year, 2015, marks the final year of the program's operation. However, 
NO, will continue to be reported in future EDRs/ESPRs as part of the Logan Airport emissions inventory. 

4 Environmental Protection Agency. Nonattainment Areas for Criteria Pollutants (Green Book). https://www.epa.gov/green- 
book. Accessed September 28, 2016. 

5 Anarea with air quality better than the NAAQS is designated as attainment; an area with air quality worse than the NAAQS is 
designated as nonattainment; and an area that is in transition from nonattainment to attainment is designated as 
attainment/maintenance. An area may also be designated as unclassifiable when there is a temporary lack of data to forma 
basis for determining attainment status. Nonattainment areas can be further classified as extreme, severe, serious, moderate, 
and marginal by the degree of non-compliance with the NAAQS. 
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Nonattainment area encompassed 10 counties in Massachusetts (Barnstable, Bristol, Dukes, Essex, Middlesex, 
Nantucket, Norfolk, Plymouth, Suffolk, and Worcester).® 


In May 2012, EPA issued a “Clean Data Finding” for the Boston area signifying that the area had attained the 
1997 NAAQS for O3. This redesignated the area as “Attainment/Maintenance” so long as the area continued to 
demonstrate attainment based on ongoing monitoring data. In addition, the “Anti-Backsliding” requirements of 
the CAA (a rule established to ensure that air quality is not deteriorated due changes in the NAAQS) still 
obligates MassDEP to enforce certain elements of the SIP that were established to attain the 1997 NAAQS. 


In April 2012, EPA also implemented the newer, stricter, 2008 eight-hour O03 NAAQS. Since that time, there have 
been no violations of this standard and this trend has continued through 2015. Based on these recent findings, 
MassDEP submitted the SIP for O3 to EPA in 2014 for “Adequacy Review” and the outcome is still pending; thus, 
the Boston area is presently designated as “Attainment/Unclassifiable” with respect to the 2008 standard. 


Finally, EPA has again revised (that is, made stricter) the O3 standard which became effective in 2014. The new 
Attainment/Nonattainment designations for this standard will be made in 2017 based upon the previous three 
years of state-wide monitoring data. The status of the Boston area in terms of this pending designation will be 
reported in the 2016 ESPR. 





6 Logan Airport is located in Suffolk County. 
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Table 7-1 National Ambient Air Quality Standards 
Standard 
Pollutant Averaging Time Ppm g/m? Notes 
Carbon Monoxide 1 hour 35 40,000 Not to be exceeded more than once a year. 
CO. 
ce) 8-hour 9 10,000 Not to be exceeded more than once a year. 
Lead (Pb) Rolling 3-Month _— 0.15 Not to exceed this level. Final rule October 2008. 
Average 
Quarterly _— 15 The 1978 standard (1.5 g/m? as a quarterly average) remains 
in effect until one year after an area is designated for the 2008 
standard, except that in areas designated nonattainment for 
the 1978 standard, the 1978 standard remains in effect until 
implementation plans to attain or maintain the 2008 standard 
are approved. 

Nitrogen Dioxide 1 hour 0.100 188 The three-year average of the 98" percentile of the daily 

(NO2) maximum 1-hour average at each monitor within an area 
must not exceed 0.100 ppm. 

Annual 0.053 100 Not to exceed this level. 

Ozone (O3) 8-hourt 0.070 _— Annual fourth-highest daily maximum 8-hour concentration, 
average over 3 years. 

Particulate Matter 24-hour _— 150 Not to be exceeded more than once a year on average over 

with a diameter < three years. 

10um (PM1o) 

Particulate Matter 24-hour — 35 The three-year average of the 98" percentile for each 

with a diameter < population-oriented monitor within an area is not to exceed 

2.5um (PM2:5) this level. 

Annual (Primary) _— 12 The three-year average of the weighted annual mean from 
single or multiple monitors within an area is not to exceed this 
level. 

Annual _— 15 The three-year average of the weighted annual mean from 
(Secondary) single or multiple monitors within an area is not to exceed this 
level. 

Sulfur Dioxide (SO2) 1 hour 0.075 196 Final rule signed June 2, 2010. The three-year average of the 
99" percentile of the daily maximum 1-hour average at each 
monitor within an area must not exceed this level. 

3-hour 0.5 1,300 Not to be exceeded more than once a year. 


Source: EPA, 2016 (https://www.epa.gov/criteria-air-pollutants). 





Notes: 

1 Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O3 standard additionally remain in effect 
in some areas. Revocation of the 2008 standard and transitioning to the new standard will be achieved over the next three years. 

ppm Parts per million 


ug/m? ~—- Micrograms per cubic meter 


Air Quality/Emissions Reduction 


Boston-Logan International Airport 2015 EDR 









































Table 7-2 Attainment/Nonattainment Designations for the Boston Metropolitan Area 
Pollutant Designation 
Carbon monoxide (CO) Attainment/Maintenance? 
Nitrogen Dioxides (NOz) Attainment 
Ozone (Eight-hour, 1997 Standard) Attainment/Maintenance? 
Ozone (Eight-hour, 2008 Standard) Attainment/Unclassifiable? 
Ozone (Eight-hour, 2014 Standard) To be determined? 
Particulate matter (PM10) Attainment 
Particulate matter (PM25) Attainment 
Sulfur Dioxide (SOz2) Attainment 
Lead (Pb) Attainment 
Source: EPA, 2015 (www.epa.gov/air/oaqps/greenbk/). 
1 The Boston area was previously designated nonattainment for this pollutant but has since attained compliance with the National 
Ambient Air Quality Standards (NAAQS). 
2 Attainment/Unclassifiable means that the initial data shows attainment but additional data is needed to verify longer term 
conditions. 
3 Attainment designation will be determined in 2017. 


State Implementation Plan (SIP) 


A SIP is a state’s regulatory plan for bringing nonattainment areas within that state into compliance with the 
NAAQS. As discussed previously, the entire Boston Metropolitan Area was formerly designated as “Moderate” 
Nonattainment for the 1997 eight-hour O3 standard, but has since received a “Clean Data Finding” from the 
EPA classifying the area as “Attainment/Maintenance.” Additionally, and as stated above, the area has since 
been designated Attainment/Unclassifiable for the 2008 eight-hour O3 standard, and, accordingly the SIP 
preparation relative to this standard are pending. 


For the former CO attainment/maintenance designation, MassDEP has also developed another 10-year 
Maintenance Plan which is presently in place. The most current SIPs applicable to the Boston area are 
summarized in Table 7-3. 
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Table 7-3 State Implementation Plan (SIP) for Boston Area 

Standard Title Status Comments 

Carbon Maintenance Plan Published in 2014 This Maintenance Plan is required for any area that 
Monoxide was formerly designated as non-attainment to show 


that it will not regress to this status. 


Ozone 2008 SIP Submitted to EPA As of April 2014, MassDEP has determined that the 
in 2014-pending Boston area is still compliant with the 2008 standard, 
thus the SIP status is currently pending. * 


Source: MassDEP (http://www.mass.gov/eea/agencies/massdep/air/reports/state-implementation-plans.html). 

Notes: | The number of commercial and employee parking spaces allowed at Logan Airport is regulated by the Logan Airport Parking 
Freeze (310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120), which is an element of the Massachusetts State 
Implementation Plan (SIP) under the Federal Clean Air Act. 

1 In 2007, the EPA promulgated a new eight-hour NAAQS for ozone. Informally called the “2008 standard" to differentiate it from 
the former "1997 standard,” this new standard is stricter (i.e., lower) than the former standard. 


Logan Airport Air Quality Permits for Stationary Sources of Emissions 


Massport was originally granted a Title V Air Quality Operating Permit for Logan Airport in September 2004 
and the most recent renewal was granted in January 2013 which still applied in 2015. This permit covers all of 
the Massport-operated stationary sources including the Central Heating and Cooling Plant, snow melters, fuel 
dispensers, boilers, emergency electrical generators and fuel storage tanks. 


Assessment Methodology 


For the purposes of the EDR, the analysis of air emissions associated with Logan Airport operations includes the 
following source categories, each of which has its own assessment methodology, database, and assumptions as 
described below. For this 2015 EDR, Massport has used EDMS for air quality modeling. Massport is working 
with the FAA on adjustments to the new combined noise and air quality modeling tool, AEDT. 


Aviation Environmental Design Tool (AEDT) 


In 2015, the FAA introduced a new combined noise and air quality modeling tool, AEDT.’ This new tool is a 
software system that dynamically models aircraft performance in space and time to produce fuel burn, 
emissions, and noise information. Based on Massport's proposed 2015 EDR scope, the Secretary of the 
Executive Office of Energy and Environmental Affairs’ (EEA) Certificate on the 2014 EDR states that AEDT should 
be used and compared to EDMS for the 2015 air quality modeling. For the 2015 calendar year, Massport tested 
the new AEDT model for the first time and found that the AEDT modeled results for some air quality 
parameters, notably PM, are not consistent with EDMS model results. Massport is actively working with the FAA 
to review preliminary results. Assuming that these issues can be addressed, Massport would plan to use AEDT 





7 AEDT is a software system that models aircraft performance in space and time to estimate fuel consumption, emissions, 
noise, and air quality consequences. AEDT is a comprehensive tool that provides information to FAA stakeholders on each of 
these specific environmental impacts. AEDT facilitates environmental review activities by consolidating the modeling of these 
environmental impacts in a single tool. AEDT is designed to model individual studies ranging in scope from a single flight at 
an airport to scenarios at the regional, national, and global levels. https://aedt.faa.gov/ 
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for the 2016 air quality analysis. As documented in Chapter 6, Noise Abatement, Massport has reached out to 
the FAA for consideration and approval of model adjustments and if completed in a timely fashion, AEDT is 
expected to be the official model for next year’s 2016 ESPR. Additional information on AEDT is provided later in 
this chapter. 


2015 Assessment Methodology 
Aircraft Emissions — For consistency with prior EDRs, the FAA’s EDMS was used for this analysis. 


As for past years, the actual 2015 aircraft fleet mix at Logan Airport was used as input to EDMS. In a few 
instances where the aircraft/engine type combinations operating at Logan Airport were not available in the 
EDMS database, per FAA, guidance appropriate substitutions were made based on the closest match of 
aircraft and engine types. Tables I-4 and I-5 in Appendix I, Air Quality/Emissions Reduction contains the 
data that were used to program EDMS, including the aircraft and engine types, numbers of LTOs, and 
aircraft taxi/delay times for 2015. As is customary, the Logan Airport aircraft fleet was grouped into four 
categories: commercial air carriers, commuter aircraft, general aviation (GA), and cargo aircraft. 


According to these data, from 2014 to 2015 total LTOs increased by 2.5 percent with air carrier LTOs 
increasing by 6 percent, commuter LTOs decreasing by 8 percent, air cargo LTOs increasing by about 
6 percent, and GA increasing by 6.5 percent. 


Updated aircraft taxi/delay times are based on data obtained from the FAA Aviation System Performance 
Metrics (ASPM) database for 2015.8 According to this database, the average aircraft taxi/delay times at 
Logan Airport increased from 25 to 26 minutes from 2014 to 2015 or about 4 percent. 


Ground Service Equipment/Auxiliary Power Units - Estimates of GSE emissions were based on EDMS 
emission factors and continue to reflect emission reductions attributable to Massport's Alternative Fuel 
Vehicle (AFV) Program and the conversion of Massport and/or tenant GSE and fleet vehicles to CNG or 
electricity. GSE emission factors decreased measurably for most equipment in 2015 when compared to 
2014. Other EDMS input data are based on a Logan Airport-specific GSE time-in-mode survey conducted in 
2012, combined with the most recent GSE fuel use (gasoline, diesel, CNG, liquid petroleum gas, and electric) 
data from Massport's Vehicle Aerodrome Permit Application Program for Logan Airport.? 


Motor Vehicles - Motor vehicle emission factors were obtained from the new, and most recent, version of 
EPA’s MOVES model (MOVES2014a) combined with MassDEP-recommended motor vehicle fleet mix data, 

operating conditions, and other Massachusetts-specific input parameters.’° In general, the emission factors 
obtained from MOVES2014a for 2015 were lower for VOCs, NOx, CO, and PM when compared to 2014. The 
MOVES input/output files are included in Appendix I, Air Quality/Emissions Reduction. In addition, 

Chapter 5, Ground Access to and from Logan Airport of this 2015 EDR provides a discussion of the 





8 FAA Aviation System Performance Metrics (ASPM) database for 2015 (aspm.faa.gov/). 

9 All vehicles and equipment (including GSE) that operate on the airfield must obtain a Logan Airport Vehicle Aerodrome 
Permit. The application form for this permit was modified in 2007 to request the fuel-type information (e.g., gasoline, diesel, 
etc.). 

10 The U.S. EPA MOVES model is an advancement to the former MOBILE6 model as it contains the most up-to-date emission 
factors, emission control measures, and other area-specific parameters for motor vehicle fleets nationwide (including the 
Boston area). For consistency with the Massachusetts State Implementation Plan (SIP), MOVES is also recommended for use 
by MassDEP. 
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on-Airport VMT data used for this analysis. On-Airport VMT and vehicle speed data were predicted by the 
traffic simulation model, VISSIM.4 (Refer to Chapter 5, Ground Access to and from Logan Airport for more 
information.) 


Other Sources - Emissions associated with fuel storage and handling, the Central Heating and Cooling 
Plant, snow melters, generators, space heaters, and fire training at Logan Airport were based on annual fuel 
throughput records for 2015, combined with appropriate EPA emission factors (for example, compilation of 
Air Pollution Emission Factors (AP-42) or emission factors obtained from NO, Reasonably Available Control 
Technology compliance testing). When 2015 is compared to 2014, No. 2 fuel oil and natural gas usage from 
boiler usage increased approximately 2 percent and 10 percent, respectively, while diesel fuel from snow melters 
increased by approximately 207 percent due to record snow levels in early 2015. Emissions from Other Sources 
represent approximately 31 percent of total VOC emissions and 5 percent, or less, of total NO,, CO, and 
PMio/PM25 emissions. 


In November 2014, Massport converted the Central Heating and Cooling Plant fuel oil system from No. 6 to 
No. 2 fuel oil. During the conversion, the plant retained the ability to burn natural gas, which it burns 
approximately 97 percent of the time. Converting the Central Heating and Cooling Plant fuel oil system 
allows Massport to reduce energy use and air emissions while maintaining the ability to use backup fuel oil 
in the event of a disruption of natural gas service. 


Particulate Matter - Estimates of PM emissions associated with Logan Airport were first reported in the 
2005 EDR in response to the then recent availability of an FAA-updated method (First Order Approximation) 
for computing aircraft PM1o/PMz5 emission factors. PM1o/PM25 emissions are now routinely reported in the 
EDRs including this 2015 EDR. 


Greenhouse Gases - GHG emissions are calculated in much the same way the criteria pollutants (and their 
precursors) are calculated through the use of input data such as activity levels or material throughput rates 
(such as, fuel usage, VMT, electrical consumption, etc.) that are applied to appropriate emission factors (for 
example, in units of GHG emissions per gallon of fuel). Again, these input data were either based on 
Massport records or data derived from the EDMS. Emission factors were obtained from the U.S. Energy 
Information Administration, the International Panel on Climate Change (IPCC), and the EPA. 


Consistent with prior EDR years, the voluntary 2015 GHG emissions inventory includes aircraft operations 
within the taxi-idle/delay mode and up to the top of the 3,000-foot LTO cycle.!* Again, GHG emissions 
associated with GSE, APUs, motor vehicles, a variety of stationary sources, and electricity usage were also 
included. 


Of note, Massport has direct ownership or control over a very small percentage (approximately 13 percent 
in 2015) of Logan Airport-related GHG emissions and their sources (these are mostly limited to Massport 
fleet vehicles, stationary sources, and electrical consumption within Massport buildings). As with most 
commercial service airports, the vast majority of the GHG emission sources are owned, controlled, or 
generated by the airlines, other airport tenants, and the general public (motor vehicles). 





11 PTV America. (2011). Verkehr In Staden Simulationsmodell- VISSIM version 5.40 [computer software]. Portland, OR. 
12 Following the guidance issued by the Airport Cooperative Research Program, ACRP Report 11, Guidebook on Preparing 
Airport Greenhouse Gas Emissions Inventories. 
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In all cases, Massport undertakes a variety of programs to reduce non-Massport emissions through its 
support of HOV initiatives, including: subsidizing free outbound Silver Line Service from Logan Airport, 
supporting use of alternative fuels by airport taxis, providing an on-Airport CNG station, and providing 
electric plug-ins for GSE, 400 Hz Power, and pre-conditioned air at airplane gates. 


Emissions Inventory in 2015 


This section provides the results of the 2015 Logan Airport emissions inventory for the pollutants CO, NO,, 
PM1o/PMzs, and VOCs using the EDMS and MOVES2014a models and standard emission factors for stationary 
sources. The following section reports on aircraft-related emissions using the EDMS model. Emissions of O3 are 
not directly computed as it is a secondary pollutant formed by the interactions of NO, and VOCs throughout 
the region. Emissions of SO2 and Pb are also not computed, as Logan Airport emission sources are very small 
generators of these two EPA criteria pollutants. 


As stated above, the aircraft emissions inventory was computed based on the actual number of aircraft 
operations (LTOs), fleet mix, and operational times-in-mode at the Airport in 2015. Similarly, emissions 
associated with GSE, APUs, motor vehicles, fuel storage and transfer facilities, and a variety of stationary 
sources (such as, steam boilers, snow melters, live-fire training, and emergency generators) associated with 
Logan Airport were also computed based on actual conditions. 


As in preceding EDRs, the 2015 emissions inventory for Logan Airport is used for short-term comparisons to 
the 2014 EDR results as well as for long-term comparisons to previous EDRs and ESPRs extending back to 1990. 
For ease of review, the tables and figures containing the 2015 results also show the results for 1990 and 2000 
and then annually for 2011 to 2015. In this way, the changes in Logan Airport air quality conditions can be 
evaluated in both the short- and long-term time frames and on a common basis. 


For the AQI, estimates of NO, emissions are provided as a way of tracking the progress of this voluntary 
emission management program. In this case, the results for the intervening years (1995, 1996, 1997, etc.) are 
shown in previous EDRs and, for ease of reference, are also contained in Appendix I, Air Quality/Emissions 
Reduction. 


Volatile Organic Compounds 


In 2015, total VOC emissions at Logan Airport were 478 tpy (1,188 kg/day) — an increase of approximately 

1 percent from 2014 levels. This change is due mostly to the increase in VOC emissions associated with more 
aircraft operations at the Airport during this time period. The long-term trend for VOC emissions over the past 
two decades reveals a substantial and continuous decrease in these emissions associated with the Airport. 
Figure 7-1 depicts the overall, long-term downward trend in VOC emissions at Logan Airport and Figure 7-2 
shows the percent breakdown of these emissions by source category in 2015. Similarly, Table 7-4 shows the 
computed VOC emissions in kg/day for each emission source from 1990, 2000, and 2011 to 2015. Other key 
findings from this analysis include the following: 


Total aircraft-related VOC emissions were approximately 1 percent higher in 2015, when compared to 2014. 
This increase was mostly due to the increase in aircraft LTOs and taxi times. 


Air Quality/Emissions Reduction 7-11 


Boston-Logan International Airport 2015 EDR 


GSE-related VOC emissions were approximately 9 percent lower in 2015 than in 2014. This decrease was 
largely due to the decrease in fleet-wide GSE emission factors. 


VOC emissions from motor vehicles in 2015 decreased by about 11 percent from 2014 levels, despite an 
increase in on-Airport VMT. This decrease is mostly attributable to lower motor vehicle emission factors. 


VOC emissions from stationary and other non-mobile sources (fuel storage/handling, Central Heating and 
Cooling Plant, snow melter usage, firefighter training) increased by approximately 4 percent from 2014 to 
2015. This change was mostly due to the increase in evaporative emissions from refueling activities. 


As shown in Figure 7-2, in 2015 aircraft continued to represent the largest source (64 percent) of VOC 
emissions associated with Logan Airport, followed by stationary sources (31 percent), motor vehicles 
(3 percent), and GSE (2 percent). 
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Figure 7-1 Modeled Emissions of VOCs at Logan Airport, 1990, 2000, and 2011-2015 
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Source: Massport and KBE 2015. 
Note: * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc.) and 
fueling sources. 


Figure 7-2 Sources of VOC Emissions, 2015 
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Source: Massport and KBE 2015. 
Note: * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc.) and 
fueling sources. 
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Table 7-4 Estimated VOC Emissions (in kg/day) at Logan Airport, 1990, 2000, and 2011-20151 
Logan | 
Dispersion 
Modeling — 
System  EDMS EDMS EDMS 

Aircraft/GSE Model: (LDMS) v4.03 v5.1.3 v5.1.4.1 
Motor Vehicle MOBILE MOBILE _MOVES MOVES 
Model: Sa MOBILE 6.2.03 _ MOVES 2010b = 2014—-20114a 
Year: 1990 2000 2011 2012 2013 2014 2015 
Aircraft Sources 
Air carriers 2,175 514 305 378 448 447 480 480 491 
Commuter aircraft 681 140 110 91 o1 91 8 85 87 
Cargo aircraft 303 207 69 63 44 | 44 48 | 48 47 
General aviation 44 42 176 93 149 149 44144) 135 
Total aircraft sources 3,203 903 660 626 732 | 731 757 | 757 761 
Ground Service 518 153 33 30 26 | 26 23 | 23 21 
Equipment? : 
Motor Vehicles 
Ted Williams Tunnel N/A 12 -3 -3 -3 -3 -3 -3 -3 
through-traffic 
Parking/curbside4 192 89 20 18 17 5 3 | 4 4 
On-airport vehicles 258 206 81 70 67 31 16 34 30 
Total motor vehicle 450 307 101 88 84 36 1938 34 
sources i : 
Other Sources 
Fuel storage/handling 400 412 311 332 340 340 354.354 366 
Miscellaneous sources? 4 2 4 4 5 | 5 5 | 5 6 
Total other sources 404 414 315 336 345 345 359359 372 
Total Airport Sources 4575 1,777 1,109 1,080 | 1,187 | 1,138 1,158 | 1177 1,188 























Source: Massport 


Notes: 


2013 and 2014 were also computed with the previous year motor vehicle emission factors model. 


kg/day _ kilograms per day. 1 kg/day is equivalent to approximately 0.40234 tons per year (tpy). 
N/A Not Available. 


1 
2 
3 


4 
5 


See Appendix I, Air Quality/Emissions Reduction for 1993 to 2010 emission inventory results. 
GSE emissions include aircraft APUs as well as vehicles and equipment converted to alternative fuels. 


Years 2010 and 2013 were computed with previous years EDMS version to provide for a common basis of comparison. Years 


Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel through-traffic 


(which is defined as traffic passing through but not destined for the Airport) at Logan Airport beginning in 2003. 
Parking/curbside is based on VMT analysis. 


Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 


sources. 
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Oxides of Nitrogen 


In 2015, total NO, emissions from all Airport-related sources were estimated to be 1,715 tpy (4,262 kg/day), 
which represents an increase of about 5 percent from 2014 levels. However, this occurrence should also be 
taken within the context of an overall, and long-term, decrease of 27 percent from 1999 levels. (As discussed 
later in this chapter, the year 1999 is the benchmark of the AQI for NO, emissions at Logan Airport.) Figure 7-3 
illustrates these short- and long-term trends in NOx emissions and Table 7-5 shows the NO, contribution for 
each emission source in 1990, 2000, and 2011 through 2015. 


Other findings related to the 2015 NOx emissions inventory results include the following: 


When compared to 2014 values, total aircraft-related NOx emissions were 6 percent higher in 2015. This 
increase is largely due to the corresponding increase in aircraft operations and taxi times. 


GSE emissions of NOx decreased by 4 percent in 2015 compared to 2014, due mostly to the decrease in GSE 
emission factors. 


NOx emissions from motor vehicles in 2015 decreased by approximately 3 percent from 2014 levels. This 


reduction is also largely attributable to lower NOx motor vehicle emission factors. 


Stationary sources show an increase of approximately 10 percent in NOx emissions in 2015 compared to 
2014. This is due to the higher usage of the Massport boilers during this period due to unusually heavy 
snowfall as well as sustained cold weather causing an increase in comfort heating system use. 


As with VOCs, the overall, long-term trend over the past two decades reveals a substantial decrease in total 
NO, emissions associated with Airport activities. 


As shown in Figure 7-4, aircraft continued to represent the largest source (91 percent) of NOx at Logan Airport, 
followed by stationary sources (5 percent), GSE (3 percent), and motor vehicles (2 percent). 
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Figure 7-3 Modeled Emissions of NOx at Logan Airport, 1990, 2000, and 2011 to 2015 
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Source: Massport and KBE 2015 
Note: * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, firefighter training, etc.). 


Figure 7-4 Sources of NOx Emissions, 2015 
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Note * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc.). 
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Table 7-5 Estimated NOx Emissions (in kg/day) at Logan Airport, 1990, 2000, and 2011-2015 
Logan 
Dispersion 
Modeling 
System EDMS EDMS EDMS 

Aircraft/GSE Model: (LDMsS) v4.03 v5.1.3 v5.1.4.1 

MOBILE MOVES MOVES | MOVES 
Motor Vehicle Model: MOBILE 5a 6.0 MOBILE 6.2.03 2010b 2014 2014a 
Year: 1990 2000 2011 2012 2013 2014 2015 
Aircraft Sources 
Air carriers 4,554 4,202 3,128 3,154 3,090 | 3,158 | 3,245 3,245 3470 
Commuter aircraft 133 125 199 182 168 152 155 155 139 
Cargo aircraft 237 284 196 192 188 188 203 203 201 
General aviation 13 49 43 115 46 48 48 48 53 
Total aircraft sources 4,937 4,660 3,566 3,644 3,492 3,546 | 3,651 3,651 3,862 
Ground Service 603 333 173 164 145 145 134 134 128 
Equipment? 
Motor Vehicles 
Ted Williams Tunnel N/A 26 -3 -3 -3 -3 -3 -3 -3 
through-traffic 
Parking/curbside* 25 52 11 10 9 16 11 6 7 
On-airport vehicles 232 425 148 128 117 131 90 62 59 
Total motor vehicle 257 503 159 137 126 147 101 68 66 
sources 
Other Sources 
Fuel storage/handling> 0 0 0 0 0 0 0 0 0 
Miscellaneous sources® 344 211 179 154 182 182 187 187 206 
Total other sources 344 211 179 154 182 182 187 187 206 
Total Airport Sources 6,141 5,707 4,077 4,099 | 3,945 | 4,020 | 4,073 4,040 4,262 





























Source: 
Notes: 


kg/day 
N/A 


1 
2 
3 


4 
5 
6 


Massport 


Not Available 


See Appendix I, Air Quality/Emissions Reduction for 1993 to 2010 emission inventory results. 

GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 
Due to the new roadway configuration and opening of the Ted Williams Tunnel (TWT) there was no TWT through-traffic at Logan 
Airport beginning in 2003. 
Parking/curbside data is based on VMT analysis. 
Fuel storage/handling facilities are not a source of NOx emissions. 
Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 


sources. 


Air Quality/Emissions Reduction 


Years 2010 and 2013 were computed with previous years EDMS version to provide for a common basis of comparison. Years 
2013 and 2014 were also computed with the previous year motor vehicle emission factors model. 
kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 
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Carbon Monoxide 


Total CO emissions at Logan Airport in 2015 were 2,914 tpy (7,243 kg/day) or 3.5 percent higher than 2014 
levels. However, and consistent with VOCs and NOx, Figure 7-5 shows the continued long-term downward 
trend (59 percent overall reduction from 1990 to 2015) in CO emissions associated with Airport activities. 

Table 7-6 also shows the breakdown of these emissions, by source category for the years 1990, 2000, and 2011 
to 2015. Other notable findings of the CO emissions inventory include: 


Aircraft-related CO emissions increased in 2015 by 5 percent compared to 2014 levels, due mostly to the 
increase in aircraft LTOs and taxi times. 


GSE CO emissions decreased by approximately 9 percent in 2015 compared to 2014, again due mostly to 
the decrease in GSE emission factors. 


CO emissions from motor vehicles declined in 2015 by approximately 3 percent from 2014 levels. This 
reduction is attributable mostly to the lower CO emission factors of the motor vehicle fleet. 


Stationary sources show an increase of approximately 17 percent in CO emissions in 2015 compared to 
2014, largely due to the higher usage of the boilers and snow melters due to unusually heavy snowfall. 


As shown in Figure 7-6, for 2015, aircraft emissions continued to represent the largest source (84 percent) of 
CO at Logan Airport, followed by motor vehicles (9 percent), GSE (6 percent), and stationary sources (less than 


1 percent). 
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Figure 7-5 Modeled Emissions of CO at Logan Airport, 1990, 2000, and 2011 to 2015 


Daily Totals 
20,000 


18,000 
16,000 
14,000 
12,000 
10,000 

8,000 

6,000 


Kilograms per day 


4,000 
2,000 





1990 2000 2011 2012 2013 2014 2015 


B Aircraft O Ground Service Equipment @ Motor Vehicles 


Source: Massport and KBE 2015. 
Note: Other stationary sources not shown (this source made up less than 1 percent of the total). 


Figure 7-6 Sources of CO Emissions, 2015 
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Source: Massport and KBE 2015. 
Note: * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc.). 
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Table 7-6 Estimated CO Emissions (in kg/day) at Logan Airport, 1990, 2000, and 2011-20151 
Logan 
Dispersion 
Modeling EDMS 

System EDMS EDMS v5.1.4.1 
Aircraft/GSE Model: (LDMS) v4.03 v5.1.3 

MOBILE MOBILE MOVES MOVES | MOVES 
Motor Vehicle Model: 5a 6.0 MOBILE 6.2.03 2010b 2014 2014a 
Year: 1990 2000 2011 2012 2013 2014 2015 
Aircraft Sources 
Air carriers 6,613 2,994 | 2,592 2,816 | 3,320 3,323 3,486 3,486 3,729 
Commuter aircraft 977 1,188 | 2,042 1,928 | 1,978 1,907 1,795 1,795 1,826 
Cargo aircraft 576 400 246 183 155 155 164 164 167 
General aviation 352 295 370 304 345 334 319 319 353 
Total aircraft sources 8,518 4,876 | 5,250 5,232 | 5,798 5,719 5,764 5,764 6,075 
Ground Service Equipment? 6,001 5,335 694 618 533 533 484 484 442 
Motor Vehicles 
Ted Williams Tunnel N/A 133 -3 -3 -3 -3 -3 -3 -3 
through-traffic 
Parking/curbside* 1,218 495 110 104 104 94 57 51 28 
On-airport vehicles 1,689 2,245 806 737 742 935 591 630 630 
Total motor vehicle sources 2,907 2,873 916 840 846 1,029 648 681 658 
Other Sources 
Fuel storage/handling> 0 0 0 0 0 0 0 0 0 
Miscellaneous sources® 31 27 59 48 59 59 58 58 68 
Total other sources 31 27 59 48 59 59 58 58 68 
Total Airport Sources 17,457 13,111 | 6,919 6,738 | 7,236 7,340 6,954 6,987 7,243 





























Source: 
Notes: 


N/A 


1 
2 
3 


4 
5 
6 


Massport 


Not Available 


See Appendix I, Air Quality/Emissions Reduction for 1993 to 2010 emission inventory results. 


GSE emissions include aircraft APUs as well as vehicles and equipment converted to alternative fuels. 


Years 2010 and 2013 were computed with previous years EDMS version to provide for a common basis of comparison. Years 
2013 and 2014 were also computed with the previous year motor vehicle emission factors model. 


Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel through-traffic 
at Logan Airport beginning in 2003. 


Parking/curbside is based on VMT analysis. 


Fuel storage/handling facilities are not a source of NOx emissions. 
Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 


sources. 
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Particulate Matter 


Estimated PM10/PMz5 emissions at Logan Airport in 2015 are presented in Table 7-7. These results show total 
emissions of 39 tpy (98 kg/day), or approximately 3 percent higher than 2014 levels. Explanations of these 
results and other key findings include the following: 


Estimated aircraft-related PM1o/PMz5 emissions increased by approximately 6 percent in 2015 compared to 
2014 levels - due mostly to the increase in aircraft LTOs and taxi times. 


PMio/PMz2:5 associated with GSE/APU emissions remained approximately the same in 2015 when compared 
to 2014. 


PMio/PMz5 emissions from motor vehicles decreased by 5.5 percent in 2015 when compared to 2014 levels, 
primarily attributable to the lower motor vehicle emission factors. 


Stationary source emissions of PM1o/PMz5 also remained about the same in 2015 compared with 2014. 


As shown in Figures 7-7 and 7-8, aircraft represent the largest (67 percent) source of PMio/PMz:5 followed by 
motor vehicles (17 percent), GSE (12 percent), and stationary sources, such as the Central Heating and Cooling 
Plant, snow melter usage, and fire training (3 percent). 
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Figure 7-7 
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Source: Massport and KBE 2015. 

Notes: 2005 (not shown) was the first year PM was included in the EDR/ESPR emission inventories. 
The increase in emissions from 2012 to 2013 were primarily due to changes in the current EDMS and MOVES computer models. 
* Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc.). 


Figure 7-8 


Sources of PMio/PM2.5 Emissions, 2015 
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Source: Massport and KBE 2015. 
Note: * Other sources include stationary sources (e.g., Central Heating and Cooling Plant, snow melter usage, fire training, etc. 
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Table 7-7 Estimated PMio/PMz25 Emissions (in kg/day) at Logan Airport, 2011-2015? 
EDMS EDMS 
Aircraft/GSE Model: v5.1.3 v5.1.4.1 
MOVES MOVES MOVES 
Motor Vehicle Model: MOBILE 6.2.03 2010b 2014 2014a 
Year: 2011 2012 2013 2014 2015 





Aircraft Sources 




















Air carriers 35 43 4l 48 48 48 53 
Commuter aircraft 3 2 2 7 7 7 7 
Cargo aircraft 3 3 2 3 3 3 3 
General aviation 4 3 3 4 4 4 4 
Total aircraft sources 45 51 48 62 62 62 66 
Ground Service Equipment? 13 13 12 12 12 12 12 





Motor Vehicles 











Parking/curbside? <1 <1 <1 <1 <1 <1 <1 
On-airport vehicles 6 6 6 14 14 18 16 
Total motor vehicle sources 6 6 6 15 14 18 17 





Other Sources 














Fuel storage/handling?* 0 0 0 0 0 0 0 
Miscellaneous sources® 3 2 3 3 3 3 3 
Total other sources 3 2 3 3 3 3 3 
Total Airport Sources 67 72 69 92 91 95 98 























Source: Massport 

Notes: The year 2013 was computed with previous years EDMS version to provide for a common basis of comparison. Years 2013 and 
2014 were also computed with the previous year motor vehicle emission factors model. 

kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy); PM - particulate matter 

1 It is assumed that all PM are less than 2.5 microns in diameter (PM2.5). See Appendix I, Air Quality/Emissions Reduction for 2005 

to 2010 emission inventory results. 

GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 

Parking/curbside is based on VMT analysis. 

Fuel storage and handling facilities are not sources of PM emissions. 

Includes the Central Heating and Cooling Plant, emergency electricity generation, fire training, snow melters, and other stationary 

sources. 
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Next-Generation Modeling - Aviation Environmental Design Tool (AEDT) 


Massport has begun testing of the FAA's next-generation environmental modeling software, the Aviation 
Environmental Design Tool (AEDT).”? This is a unified system for modeling both noise and emissions from 
aircraft operations. Thus, it is intended to replace both the Integrated Noise Model (INM) and EDMS. By using 
common databases of aircraft, airport, and weather data, AEDT simplifies modeling of environmental effects 
and allows for the use of more current and consistent inputs. One of the goals of the AEDT model is to better 
understand the interrelationship between air quality and noise in the airport context. 


With respect to computing air emissions, AEDT has many of the same, or similar, attributes and functions as 
EDMS. These include (1.) the preparation of emission inventories and (2.) conducting atmospheric dispersion 
modeling. In both cases, the types of pollutants analyzed mainly comprise the EPA Criteria Pollutants (and their 
precursors) and GHGs. 


There are also important differences between AEDT and EDMS when it comes to estimating airport emissions in 
general, and aircraft engine emissions, in particular. A sampling of these differences between the two models 
are briefly described below: 


Input Data — Aircraft take-off weights in EDMS are easily adjustable when compared to AEDT. The 
result of unmatched aircraft weights between the two models has an effect on aircraft performance 
characteristics and a difference in emissions. 


Aircraft Operational Modes — In EDMS, the four primary operational modes within the LTO are (1) 
Take-off, (2) Climbout, (3) Cruise, and (4) Taxi/Idle. In AEDT, the operating modes are more numerous 
and include (1) Startup, (2) Climb Taxi, (3) Climb Ground, (4) Climb Below 1000 feet, (5) Climb Below 
Mixing Height, (6) Climb Below 10,000 feet, (7) Cruise Above 10,000 feet, (8) Descend Below 10,000 
feet, (9) Descend Below Atmospheric Mixing Height, (10) Descend Below 1,000 feet, (11) Descend to 
Ground, (12) Descend Taxi, and (13) Full Flight. The consequences of this difference in aircraft 
operational modes is a variance in aircraft operational characteristics and a resultant difference in 
emissions. 


Times-In-Modes -— Due in part to the variances in operational modes described above, combined with 
the changes in how the aircraft climbout and cruise times are calculated, there are differences in the 
times-in-modes between the two models. This is particularly applicable to the airborne flight segments 
of the LTO cycle. This times-in-modes difference between EDMS and AEDT has a subsequent effect on 
total emissions over the LTO. 


Emission Factors — Both AEDT and EDMS contain an array of aircraft engine emission factors that are 
differentiated mainly by engine model, fuel type, and operational mode. Although the majority of 
factors are the same in both models, there are also differences. For example, the emission factors for 
TIO-540-J2B2 engine of the Cessna 402 is different between the two models. Although a small 





13 The FAA's AEDT version 2b was released for general use on May 29, 2015 with a service pack SP2 released on December 22, 
2015. 
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difference, when these aircraft are a large proportion of the overall fleet combined with numerous 
LTOs, the resultant differences in emissions are compounded and can vary between the two models. 


Missing Emission Factors - In some instances, there are emission factors for a particular 
aircraft/engine combination contained in EDMS that are omitted in the AEDT database (and vice versa). 
This results in differences in PM emissions — particularly for small jets and GA aircraft, which has 
influenced the results of Massport’s preliminary AEDT model findings. 


Since its release in March 2016, FAA continues to advance AEDT by expanding its capabilities, correcting 
computational errors, and making it more “user-friendly.” These improvements are reflected in periodic 
releases of the model that are expected to continue for the foreseeable future. In the meantime, Massport is 
currently coordinating with the FAA to aid in the application of AEDT and will plan to use it in the 2016 ESPR. 


Greenhouse Gas (GHG) Assessment 


GHGs are known to contribute to climate change (also known as global warming), although there is still some 
uncertainty regarding the global magnitude of this impact and the associated short- and long-term remedies. 
In April 2009, the EPA issued a proposed finding that GHGs also contribute to air pollution that may endanger 
public health or welfare. This action has laid the initial legal groundwork for the regulation of GHG emissions 
nation-wide under the CAA, although currently there are no specific U.S. laws or regulations that call for the 
regulation of GHGs for airports directly.‘* Current estimates of aviation-related GHG emission contributions to 
man-made totals range from 2 to 4 percent world-wide, and approximately 3 percent in the United States.11¢ 


In May 2010, the Massachusetts Executive Office of Energy and Environmental Affairs (EEA) revised the 
Massachusetts Environmental Policy Act (MEPA) Greenhouse Gas Emissions Policy and Protocol.’’ Under the 
revised policy, certain projects subject to review under MEPA (though not these annual EDR/ESPR filings) are 
required to: 


Quantify the GHG emissions generated by a proposed project; and 


Identify measures to avoid, minimize, or mitigate such emissions.*® 





14 GHG emission reduction measures have been adopted by the EPA for new aircraft engines, but these regulations do not 
apply directly to airports. 

15 Fifth Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge University Press, New York City, NY. 
November 2014. 

16 U.S. Governmental Accountability Office (GAO), Aviation and the Environment, NextGen and Research and Development Are 
Keys to Reducing Emissions and Their Impact on Health and Climate, May 6, 2008. 

17 Revised MEPA Greenhouse Gas Emissions Policy and Protocol, Massachusetts Executive Office of Energy and Environmental 
Affairs, effective May 5, 2010. 

18 These GHG are comprised primarily of carbon dioxide (CO2), methane (CH,), nitrous oxides (N2O), and three groups of 
fluorinated gases (i.e., sulfur hexafluoride [SF¢], hydrofluorocarbons [HFCs], and perfluorocarbons [PFCs]). GHG emission 
sources associated with airports are generally limited to CO2, CHa, and N20. 
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With respect to this 2015 EDR GHG emissions inventory’? the following information is noteworthy: 


Even though the 2015 EDR is not subject to the MEPA GHG policy, since it does not propose any discrete 
projects, Massport continues to voluntarily prepare an inventory of GHG emissions both directly and 
indirectly associated with the Airport starting with the 2007 EDR. 


Consistent with previous years, the 2015 GHG emissions inventory was prepared following methodological 
guidance by the Transportation Research Board's (TRB) Airport Cooperative Research Program (ACRP).7° The 
inventory assigns GHG emissions based on ownership or control (whether it is controlled by Massport, the 
airlines or other airport tenants, or the general public). 


The 2015 GHG emissions inventory includes aircraft operations within the ground-based taxi-idle/delay 
mode and up to the top of the 3,000-foot LTO cycle. GHG emissions associated with GSE/APU, motor 
vehicles, a variety of stationary sources, and electricity usage were also included. 


Massport has direct ownership or control over a small percentage of the GHG emission sources (which 
include Massport fleet vehicles, stationary sources, and electrical consumption within Massport buildings). 
The vast majority of the emission sources are owned or controlled by the airlines, other airport tenants 
(such as rental car companies), and the general public (such as passenger motor vehicles). 


Massport also prepares two other GHG emissions inventories for stationary sources at Logan Airport: 


« A 2015 GHG emissions inventory for the MassDEP GHG Emissions Reporting Program for those 
sources meeting the criteria for Category 1 and Scope 1 (i.e., only those sources under the direct 
ownership and control of Massport);71 and 


« The EPA Greenhouse Gas Summary Report.” 


This EDR analysis followed the EEA guidelines and uses widely-accepted emission factors that are considered 
appropriate for airports, including International Organization for Standardization (ISO) New England 
electricity-based values. The analysis is also consistent with the ACRP guidance. 


For consistency and comparative purposes, GHG emissions are segregated by ownership and control into 
Categories. These three categories (listed in Table 7-9) are further characterized by the degree of control that 
Massport has over the GHG emission sources. 


Category 1: Massport Owned - By definition, these GHG emissions arise from sources that are owned and 
controlled by the reporting entity (in this case, Massport). More precisely, Category 1 typically represents 
sources which are owned by the entity - or sources which are not owned by the entity, but over which the 
entity can exert control. At Logan Airport, these sources include Massport-owned and controlled stationary 
sources (e.g., boilers, generators, etc.), fleet vehicles, and purchased electricity. On-airport ground 





19 This EDR GHG inventory is one of the three that Massport prepares annually; however, the other two comprise only 
stationary sources of GHGs and are filed with MassDEP and the EPA respectively. These reports are for Massport-owned and 
-operated equipment only, and do not cover any tenant owned/operated-equipment or facilities. 

20 Transportation Research Board, Airport Cooperative Research Program, ACRP Report 11, Project 02-06, Guidebook on 
Preparing Airport Greenhouse Gas Emissions Inventories. See http://onlinepubs.trb.org/onlinepubs/acrp/acrp rpt 011.pdf for 
the full report. 

21 Boston Logan International Airport, Massachusetts Department of Environmental Protection GHG Emissions Reporting 
Program, April 13, 2015. 

22 U.S. EPA Greenhouse Gas Summary Report for Boston Logan International Airport for calendar year 2015. 
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transportation and off-airport employee vehicle trips are also included as Category 1 emissions as they are 
partly controlled by the airport. 


Category 2: Tenant Owned - This category comprises sources owned and controlled by airlines and 
airport tenants, and include aircraft (i.e, on-ground taxi/idle and within the LTO up to 3,000 feet), GSE/APU, 
electrical consumption, and tenant employee vehicles. 


Category 3: Public/Private Owned -— This category generally comprises GHG emissions associated with 
passenger ground access vehicles. These include private automobiles, taxis, limousines, buses, and shuttle 
vans (among others) operating on the off-airport roadway network. 


Consistent with the ACRP guidelines, the operational boundaries of the GHG emissions are also delineated, 
reflecting the scope of the emission source (again refer to Table 7-8) and include: 


Scope 1/Direct — GHG emissions from sources that are owned and controlled by the reporting entity (in 
this case, Massport) such as stationary sources and airport-owned fleet motor vehicles. 


Scope 2/Indirect — GHG emissions associated with the generation of electricity consumed, but generated 
off-site at public utilities. 


Scope 3/Indirect and Optional — GHG emissions that are associated with the activities of the reporting 
entity (in this case, Massport), but are associated with sources that are owned and controlled by others. 
These include aircraft-related emissions, emissions from airport tenant's activities, as well as ground 
transportation to and from the airport. 


It is also important to note that the GHG emissions inventory computed for this 2015 EDR is consistent with the 
data provided by Massport for the MassDEP and EPA GHG inventories for Logan Airport. However, the 

2015 EDR emissions inventory is more comprehensive, as it covers all three scopes of GHG emissions including 
those from tenants and the public.?? By comparison, the EPA GHG Reporting Program covers only stationary 
sources (that is, Category 1 and Scope 1). 


Table 7-9 presents the 2015 GHG emissions inventory, reported in COz equivalent values.*4 As shown, 
Massport-controlled emissions represent only 13 percent of total GHG emissions at the Airport. By comparison, 
aircraft, GSE, and other tenant-based emissions represent 69 percent, purchased electricity represents 

9.5 percent, and passenger ground access vehicle emissions represents 8.5 percent of total GHG emissions. 
Aircraft represent the largest source of emissions followed by motor vehicles and electricity generation as 
shown in Figure 7-9. 


When segregated by scopes, aircraft, GSE, and passenger vehicles (Scope 3) represent the largest source of 
GHG emissions at 77 percent, with electrical consumption (Scope 2) at 10 percent, and Massport-controlled 
sources (Scope 1) at 13 percent (refer to Figure 7-9). 





23 However, aircraft cruise mode emissions above the 3,000-foot LTO cycle were not included. 

24 COz equivalent values are based upon the Global Warming Potential values of 1 for COz, 25 for CHa, and 298 for N20 (based 
on a 100-year period) as presented in the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, 
2007. 
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Overall, total GHG emissions in 2015 increased by 6 percent from 2014 levels due to the increase in aircraft 


operations and taxi times. Total Logan GHG emissions remained less than 1 percent of state-wide emissions as 


shown in Figure 7-10. Massport plans to continue to annually update this GHG Emissions Inventory for 


Logan Airport. 





Table 7-8 Ownership Categorization and Emissions Category/Scope 





Owning/Controlling Source 
Entity Categories 


Category/Scope 





Massport Owned Massport Fleet Vehicle 


Category 1/Scope 1 





and/or Controlled : 
’ On-airport Ground Transportation 


Category 1/Scope 1 





Off-airport Employee Vehicle Trips 


Category 1/Scope 3 





On-airport Parking Lots 


Category 1/Scope 1 





Stationary Sources (includes generators, boilers, etc.) 


Category 1/Scope 1 


























Fire Training Category 1/Scope 1 
Electrical Consumption Category 1/Scope 2 
Tenant Owned and/or = Aircraft (on-ground, within the LTO up to 3,000 feet) Category 2/Scope 3 
Controlled (includes : 
airlines, government, Auxiliary Power Units Category 2/Scope 3 
concessionaires, Ground Support Equipment Category 2/Scope 3 
aircraft operators, ; ; ; 
fitedibacsd Off-airport Employee Vehicle Trips Category 2/Scope 3 
operators, etc.) Electrical Consumption Category 2/Scope 2 
Public Owned and Off-airport Vehicle Trips (Includes private automobiles, taxis, | Category 3/Scope 3 
Controlled limousines, buses, shuttle vans, etc., operating on the 


off-airport roadway network) 





Notes: — Follows Airport Cooperative Research Program (ACRP) guidance. 


LTO Landing and Takeoff. 
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Table 7-9 Estimated Greenhouse Gas Emissions Inventory (in MMT of CO2eq) at Logan Airport, 2015? 





Source Category Scope CO2 N2O-~ CH, Totals 





Massport-Controlled Emissions 





0.01  <001 <0.01 0.01 
<0.01  <001 <0.01 <0.01 
<0.01  <0.01 <0.01 <0.01 

0.03 <0.01 —<0.01 0.03 
<0.01  <0.01 <0.01 <0.01 

0.01  <001 <0.01 0.01 
Stationary Sources? 0.03. <0.01_ —<0.01 0.03 
Total Massport Emissions (13.0%) 0.08 <0.01 <0.01 0.08 
Tenant Emissions 


Ground Support Equipment? 
Massport Shuttle Bus 
Massport Express Bus 











On-Airport Roadways? 





Off-Airport Roadways (Employees)* 





Parking Lots 





Bie ie iP ie iP jh 
Pie jw iP ie iP jh 
























































Aircraft - Ground® 2 3 0.21 <0.01 <-t 0.21 
Aircraft - Ground to 3000 feet” 2 3 0.18 <0.01_~—<0.01 0.18 
Aircraft Engine Startup 2 3. <0.01 <001 <0O01 <0.01 
Ground Support Equipment 2 3 0.02. <0.01  <0.01 0.02 
Auxiliary Power Units 2 3 0.01 <0.01 a 0.01 
Off-Airport Roadways (Employees)* 2 3 0.02. <0.01_  <0.01 0.02 
Total Tenant Emissions (69.0%) 0.43 <0.01 <0.01 0.44 
Purchased Electricity Emissions® 

Massport 1 2 0.01  <001 <0.01 0.01 
Tenant and Common Area 2 and 3 2 0.05  <0.01_  <0.01 0.06 
Total Purchased Electricity Emissions (9.5%) 0.06 <0.01 <0.01 0.06 
Passenger Vehicle Emissions 

Off-Airport Roadways* 3 3 0.05  <001 <001 0.05 
Total Passenger Vehicle Emissions (8.5%) 0.05 <0.01 <0.01 0.05 
Total Logan Airport Emissions® 0.63 <0.01 <0.01 0.63 
Percent of Statewide Totals”° <1.0% <1.0% <10%  <1.0% 





Source: Massport 
1 MMT - million metric tons of CO2 equivalents (1 MMT = 1.1M Short Tons). CO2 equivalents (CO2eq) are bases for reporting the three primary GHGs 
(e.g., CO2, N20, and CHa) in common units. Quantities are reported as “rounded” and truncated values for ease of addition. 


2 Ground Support Equipment include the Logan Airport fleet. Emissions were calculated based on fuel usage. 

3 On-airport roadways based on on-site vehicle miles traveled (VMT) and includes all vehicles. 

4 Off-site roadways based on off-site Airport-related VMT and an average round trip distance of 60.5 miles (2010 Passenger Ground Access Survey). 
5 Other sources include Central Heating and Cooling Plant, emergency generators, snow melters, and live fire training facility. 

6 Aircraft - Ground emissions include taxi-in, taxi-out and ground-based delay emissions. 

7 Aircraft —- Ground to 3,000 feet include takeoff, climbout, and approach emissions up to a height of 3,000 feet (as specified by the ACRP guidance). 
8 Emissions from electrical consumption occurs off-airport at power generating plants. 

9 Total Emissions = Airport + Tenant + Public. 

10 Percentage based on relative amount of total emissions to statewide total from World Resources Institute (cait.wri.org). 

11 Contributions of CH, emissions from commercial aircraft are reported as zero. Years of scientific measurement campaigns conducted at the exhaust 


exit plane of commercial aircraft gas turbine engines have repeatedly indicated that CH, emissions are consumed over the full emission flight 
envelope [Reference: Aircraft Emissions of Methane and Nitrous Oxide during the Alternative Aviation Fuel Experiment, Santoni et al., Environ. Sci. 
Technol., July 2011, Volume 45, pp. 7075-7082]. As a result, the EPA published that: ”... methane is no longer considered to be an emission from 
aircraft gas turbine engines burning Jet A at higher power settings and is, in fact, consumed in net at these higher powers.” [Reference: EPA, 
Recommended Best Practice for Quantifying Speciated Organic Gas Emissions from Aircraft Equipped with Turbofan, Turbojet, and Turboprop 
Engines, May 27, 2009 [EPA-420-R-09-901], http://www.epa.gov/otaq/aviation.htm]. In accordance with the following statements in the 2006 IPCC 
Guidelines (IPCC 2006), the FAA does not calculate CH, emissions for either the domestic or international bunker commercial aircraft jet fuel 
emissions inventories. “Methane (CH,) may be emitted by gas turbines during idle and by older technology engines, but recent data suggest that 
little or no CH, is emitted by modern engines.” "Current scientific understanding does not allow other gases (e.g., N2O and CHa) to be included in 
calculation of cruise emissions.” (IPCC 1999). 
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Figure 7-9 Sources of GHG Emissions, 2015 


Scope 3 - Aircraft, 
GSE, & Passenger 
Vehicles 
77% 





Scope 1 - Massport 
Scope 2 - Electricity 13% 
10% 


Source: Massport and KBE 2015. 
Note: Scope 1 emissions are from sources that are owned or controlled by Massport, Scope 2 emissions are from electrical 
consumption, which are generated off-Airport at power generating plants, and Scope 3 emissions are from aircraft, GSE, and 


ground transportation to and from the Airport. 


Figure 7-10 Logan Airport GHG Emissions Compared to State-Wide Emissions 


State of Massachusetts 
99.1% 


Logan Airport 
0.9% 


Source: World Resources Institute, Massport, and KBE 2015. 
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Table 7-10 provides GHG data for Logan Airport from 2007 through 2015, by source and by comparison to 


statewide totals. 


















































Table 7-10 Comparison of Estimated Total Greenhouse Gas (GHG) Emissions (MMT of CO2eq) 
at Logan Airport — 2007 through 2015 
Source 2007. 2008 2009 2010 2011 #2012 £42013 2014 #2015 
Direct Emissions? 
Aircraft? 0.22 0.21 0.19 0.18 0.19 0.19 0.19 0.20 0.21 
GSE/APUs 0.08 0.08 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
Motor vehicles4 0.03 0.03 0.03 0.03 0.04 0.03 0.05 0.05 0.05 
Other sources® 0.04 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03 
Total Direct Emissions 0.37 0.35 0.27 0.27 0.28 0.26 0.29 0.29 0.32 
Indirect Emissions® 
Aircraft” 0.18 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.18 
Motor vehicles® 0.05 0.05 0.05 0.05 0.06 0.05 0.08 0.07 0.08 
Electrical consumption® 0.09 0.08 0.07 0.07 0.08 0.08 0.06 0.06 0.06 
Total Indirect Emissions 0.32 0.30 0.29 0.29 0.30 0.30 0.31 0.30 0.32 
Total Emissions”° 0.69 0.65 0.56 0.56 0.58 0.57 0.60 0.60 0.63 
Percent of State Totals? <1 <1 <1 <1 <1 <1 <1 <1 <1 
Sources: Massport and KBE. 
1 MMT — million metric tons of CO2 equivalents (1 MMT = 1.1M Short Tons). CO2 equivalents (CO2zeq) are bases for reporting the 


three primary GHGs (e.g., CO2z, N20 and CHa) in common units. Quantities are reported as “rounded” and truncated values for 


ease of addition. 


2 Direct emissions are those that occur in areas located within the Airport's geographic boundaries. 

3 Direct aircraft emissions based engine start-up, taxi-in, taxi-out and ground-based delay emissions. 

4 Direct motor vehicle emissions based on on-site vehicle miles traveled (VMT). 

5 Other sources include Central Heating and Cooling Plant, emergency generators, snow melters and live fire training facility. 

6 Indirect emissions are those that occur off the Airport site. 

7 Indirect aircraft emissions are based on take-off, climb-out and landing emissions which occur up to an altitude of 3,000 ft., the 
limits of the LTO cycle 

8 Indirect motor vehicle emissions based on off-site Airport-related VMT and an average round trip distance of approximately 60 
miles. 

9 Electrical consumption emissions occur off-airport at power generating plants. 

10 Total Emissions = Direct +Indirect. 

11 Percentage based on relative amount of Airport total of direct emissions to statewide total from World Resources Institute 


(cait.wri.org) 
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Air Quality Emissions Reduction 


As part of implementing and advancing its ongoing air quality management strategy for Logan Airport, 
Massport has established a number of goals and objectives to address air emissions from Airport operations, 
including the minimization of Airport-related emissions through the AQI and the reduction of GSE and 
Massport vehicle fleet emissions. This section presents an update on the AQI and these other initiatives at 
Logan Airport. 


Air Quality Initiative (AQI) 


Massport developed the AQI as a 15-year voluntary program with the overall goal to maintain NOx emissions 
associated with Logan Airport at, or below, 1999 levels. This 2015 EDR presents the results of the final year of 
this program. The AQI has four primary commitments, shown below, along with Massport’s progress in 
meeting the AQI commitments. 


Expand on the air quality initiatives already in-place at Logan Airport. See Table 7-14 for the initiatives 
in place at the time the AQI was developed. 


As necessary to maintain NOx emissions at or below 1999 levels, retire emissions credits, giving 
priority to mobile sources. Massport updates the AQI inventory of NOx emissions annually to reflect new 
information and changing conditions associated with the Airport's operations. Table 7-11 presents the 
updated NO, emissions inventory and shows that, in 2015, again it was not necessary to purchase and retire 
mobile source emission credits to maintain NOx emissions at, or below, 1999 levels. 


Report the status and progress of the AQI in the ESPR or EDR. Massport reports on the status of the 
AQI in the Logan Airport EDRs and ESPRs and has done so since 2001 (Table 7-11). 


Continue to work at international and national levels to decrease air emissions from aviation sources. 
Massport maintains memberships and active participation in a number of organizations involved in 
addressing aviation-related environmental issues, including air quality. These include serving on 
Environmental Committees of the American Association of Airport Executives (AAAE) and Airports Council 
International—-North America (ACI-NA). 


As shown in Table 7-11, NOx emissions at Logan Airport in 2015 (net total with reductions) were approximately 
632 tpy lower than the 1999 AQI benchmark. Since 1999, this trend represents a 27 percent decrease by 2015. 
Between 1999 and 2015, the greatest reductions of NOx emissions were associated with aircraft, GSE, and 
on-Airport motor vehicles at 17 percent, 71 percent, and 87 percent reductions, respectively. 


For ease of review, Figure 7-11 also compares the 1999 AQI threshold level of 2,347 tpy of NOx emissions to 
NOx emissions for 2001 through 2015. Cumulatively, and as of December 31, 2015, NOx emissions at Logan 
Airport were approximately 10,049 tons below the benchmark set by the AQI. 


Based upon these results, the 1999 threshold of NO, emissions at Logan Airport was never surpassed and thus 
full compliance with the AQI was achieved. However, NO, will continue to be reported in future EDRs/ESPRs as 
part of the Logan Airport emissions inventory. 
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Figure 7-11 Modeled NOx Emissions Compared to AQI* 
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Source: Massport 


1 Includes emission reductions from the use of alternative fuel vehicles, shuttle buses, and ground service equipment. See 
Table 7-11. 


As part of the reporting process, the AQI also calls for an itemization of NO, emissions generated by activities 
at Logan Airport according to the individual airline operator. Table 7-12 shows the estimated amounts of NOx 
air emissions in 2015 generated by each airline in units of tpy and tons per LTO. 


Based on Table 7-12, international carriers are the higher NO, emitters per LTO because their longer stage 

lengths require aircraft equipped with larger and/or additional engines and heavier takeoff weights. Overall, 
international carriers emitted 20 percent of the total aircraft NO, emissions at Logan Airport in 2015. Other 

notable findings include: 


= Carriers with the greatest number of flights tended to generate the highest percentage of total NOx 
emissions; 


= Combined, the four largest air carriers (by LTO), emitted 49 percent of the total aircraft NOx emissions in 
2015; 


= Commercial airlines (excludes cargo and GA) accounted for 93 percent of total aircraft NOx emissions in 
2015; 


= Cargo aircraft operators accounted for 5 percent of total aircraft NOx emissions in 2015; and 


= GA aircraft accounted for 1 percent of total aircraft NOx emissions in 2015. 
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Table 7-11 AQI Inventory Tracking of Modeled NOx Emissions (in tpy)? for Logan Airport 





Actual Conditions? 





1999? 2000 2009 2010 2011 2012 2013 2014 # 2015 





Total Annual Emissions 2,347 2,315 1609 1,608 1,647 1,654 %1,627 £41,628 # £1,605 





Above (Below) 1999 Levels Before Reductions N/A (32) (738) (739) (700) (693) (720) (719) (628) 





Potential Reductions/ Increases‘ 























Alternative Fuel Vehicles/Shuttle Bus (11) (4) (4) (2) (1) 0 (6) 0 0 

Alternate Fuel Ground Service Equipment> (14) (14) (4) (3) (6) (5) (4) (3) (4) 

Total Potential Reductions (25) (19) (8) (5) (7) (5) (10) (3) (4) 

Above (Below) 1999 Levels After Reduction (25) (51) (746) (744) (707) (698) (730) (722) (632) 

Credit Trading® N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Net Total w/Reductions and Credits 2,322 2,296 1,601 1,603 1,640 1649 1617 1625 1,715 

Source: Massport 

Notes: Values in parentheses, such as "(250)" are negative values. Values without parentheses are positive values. 

N/A Not available. 

1 For consistency with the AQI, the NOx emission values in this table are reported in tpy. The EDR/ESPR Emissions Inventory values 
are reported in kg/day. A conversion factor of 0.40234 is used to convert kg/day to tpy. 

2 The 2009 analysis was completed using EDMS v5.1.2 and MOBILE6.2.03. The 2010 through 2012 analysis was completed using 
EDMS v5.1.3 and MOBILE6.2.03. The 2013 analysis was completed using EDMS v5.1.4.1 and MOVES2010b. The 2014 analysis was 
completed using EDMS v5.1.4.1 and MOVES2014. The 2015 analysis was completed using EDMS v5.1.4.1 and MOVES2014a. 

3 The year 1999 is the “baseline” year for the AQI. Thus, 2,347 tpy is considered the AQI threshold for NOx emissions. 

4 Other initiatives that Massport and Logan Airport tenants may use for possible emission reductions include: Central Heating and 
Cooling Plant boilers, 400-Hz power at gates, and low NO; fuels in Logan Express buses. 

5 Massport’s current plan for the conversion of GSE to alternative fuels is being re-evaluated based on the new diesel rule (2007). 
GSE AFV credits were based on fuel type data obtained from the aerodrome vehicle permit applications beginning in 2007. 

6 Since the AQI threshold is not exceeded in 2015, nor are the emissions expected to exceed the threshold in the near future, no 


credits will need to be purchased. 
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Table 7-12 Contribution of NO, Air Emissions by Airline in 2015 (Estimated) 































































































Normalized Normalized 
Total Emissions Emissions Total Emissions Emissions 
(tons/year) (tons/Ito) (tons/year) (tons/Ito) 
NO, per | NO, per 
Air Carrier, by Airline NOx LTOs LTO = Air Carrier, by Airline NOx LTOs LTO 
ABX Air 0.07 3 0.023 Miami Air International 0.27 25 0.011 
Aer Lingus 27.32 987 0.028 Mountain Air Cargo 0 5 <0.001 
Aeromexico 1.71 172 0.01 Netjets 3.62 2,349 0.002 
Air Canadat 7.29 3,978 0.003 No Airline 16.75 8,693 0.002 
Air France 23.71 455 0.052 Norwegian 0.22 18 0.012 
Air Transport 2.88 151 0.019 PenAir 0.97 1,874 0.001 
International 
Air Wisconsin / US 4.38 2,499 0.002 | Piedmont Airlines 0.33 390 0.001 
Airways Express 
AirTran Airways 0.1 14 0.007 Pinnacle Airlines 16.73 3,642 0.005 
Alaska Airlines 18.44 1,514 0.012 Porter Airlines 1.77 2,046 0.001 
Alitalia 7.44 281 0.026 PSA Airlines 0.01 3 0.003 
American Airlines 261.57 9 24,177 0.011 Republic Airlines 6.35 2,502 0.003 
Angel Flight America 0.01 275 <0.001 Royal Air 0.01 14 0.001 
Atlantic Southeast 7.63 2,461 0.003 SATA International 4.67 271 0.017 
Airlines 
Atlas Air 3.03 109 0.028 Shuttle America 7.24 2,645 0.003 
Bombardier Business 0.5 340 0.001 | Sky Regional / Air 4.99 1,892 0.003 
Jet Solutions _ Canada Express 
British Airways 93.46 1,289 0.073 SkyWest Airlines 0.74 274 0.003 
Cape Air 048 17,997 <0.001 Southwest Airlines 101.82 10,757 0.009 
Cathay Pacific 5.55 139 0.04 Spirit Airlines 24.87 2,448 0.01 
Cobalt Air 0.21 876 <0.001 Sun Country Airlines 8.15 707 0.012 
Copa Airlines 3.53 323 0.011 Swift Air 0.19 23 0.008 
Delta Air Lines 190.7 16,956 0.011 | Swiss International Air 11.28 355 0.032 
_ Lines 
EI Al 2.25 76 0.03 TACV - Cabo Verde 0.53 30 0.018 
_ Airlines 
Emirates Airline 18.56 458 0.041 Talon Air 04 191 0.002 
Executive Jet 0.64 242 0.003 Tradewind Aviation 0.04 173 <0.001 
Management 
FedEx Express 60.41 1,762 0.034 | Travel Management 0.66 533 0.001 
_ Company 
Flight Options 0.32 256 0.001 Turkish Airlines 12.18 364 0.033 
Go! Hawaii 0.73 219 0.003 United Airlines 151.93 12,322 0.012 
GoJet Airlines 2.61 655 0.004 UPS Airlines 19.55 769 0.025 
Hainan Airlines 9.94 372 0.027 US Airways 38.43 4,422 0.009 
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Table 7-12 Contribution of NO, Air Emissions by Airline in 2015 (Estimated) (Continued) 


Total Emissions Normalized Total Emissions Normalized 
(tons/year) Emissions (tons/year) Emissions 
(tons/Ito) (tons/Ito) 
Air Carrier, by Airline NO, LTOs NOx per Air Carrier, by Airline NO, LTOs NO, per . 
LTO LTO 
Iberia 5.79 168 0.034 Virgin America 17.5 1,713 0.01 . 
Icelandair 14.5 683 0.021. Virgin Atlantic Airways 15.24 351 0.043 
Japan Airlines 9.72 364 0.027 Wiggins Airways 0.03 222 <0.001 
JetBlue Airways 311.73 42,918 0.007 WOW Air 3.8 223 0.017. 
Lufthansa 36.32 844 0.043 Xojet 0.47 209 0.002 
; “Total 1,605.29 186,468 0.00914 


Source: Massport and KBE. 

Notes: Other International may include: AeroMexico, Saudi Arabian Airlines, etc. 
The "Other" Categories may include airlines with less than 10 operations. 
Normalized emissions are based on a Landing and Takeoff Cycle (LTO). 
This list combines the major airlines with their commuters (i.e., Jazz with Air Canada). 
Cargo carriers include: ABX, Atlas, FedEx, Mountain Air Cargo, UPS, and Wiggins. 
GA — General Aviation 

1 Includes Jazz. 


Alternative Fuel Vehicles (AFV) Program 


A component of Massport’s Air Quality Management Program is the AFV Program. The AFV Program is 
designed to replace Massport's conventionally-fueled fleet with alternatively fueled or powered vehicles, when 
feasible, to help reduce emissions associated with Logan Airport operations. Massport now operates 

104 vehicles powered by CNG, propane, E85 flex fuel, or operates hybrids powered by gasoline or diesel. 
Massport also established a vehicle procurement policy in 2006 that requires consideration of AFVs when purchases 
are made. For example, beginning in 2013, as part of the Southwest Service Area (SWSA) redevelopment, the 
existing fleet of diesel rental car shuttle buses was replaced by CNG or clean diesel-electric hybrid buses. For 2015, 
three additional pick-up trucks powered by E85 flex fuel were acquired, three additional CNG NABI buses were put 
into service, and one gasoline/electric hybrid Ford Escape was retired. Table 7-13 shows the number of Massport 
AFVs by vehicle type in 2015. As discussed in Chapter 1, /ntroduction/Executive Summary, several projects and 
programs support AFVs at Logan Airport including: 


The replacement of 94 diesel rental car buses and older CNG buses with a fleet of 53 alternative fuel 
(diesel-electric hybrids and CNG) buses, serve the new Rental Car Center (RCC), Massport terminals, and 
other airport shuttle routes. Partially funded by the FAA’s Voluntary Airport Low Emissions (VALE) Program 
grant, three additional CNG buses were also put into service in September 2015. 


Operation for almost two decades of one of the largest privately operated, publicly-accessible, CNG stations 
in New England. In 2015, the station dispensed approximately 21,900 gasoline-equivalent gallons per 
month for Massport vehicles. 


The use of battery powered tugs and belt loaders for the Delta Air Lines ground service fleet at Terminal A. 
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In 2012, Massport installed 13 electric vehicle-charging stations to accommodate a total of 26 vehicles in 
the Central Garage and Terminal B parking areas. There are also two charging stations at the new 
Framingham Logan Express Garage. 


Renovation to the existing gas station in the North Cargo Area in 2008, which included the installation of an 
E85 (first-generation biofuel) fuel dispensing tank. 


Continued operation of Massport's “Clean-Air-Cab” incentive program for AFVs, which allows hybrid or 
alternative fuel taxis to go to the head of the taxi line to serve passengers. 


In addition, Logan Airport's new Green Bus Depot is designed to maintain the expanded CNG-fueled and clean 
diesel-electric hybrid shuttle bus fleet. 


Since 2007, Massport also offers preferred parking for customers driving hybrid and AFVs. 





Table 7-13 Massport’s Alternative Fuel Vehicle Fleet Inventory at Logan Airport 









































Fuel Type Vehicle 2015 
Diesel/Electric Hybrid Shuttle Bus? 32 
Compressed Natural Gas (CNG) _ Van 3 
_ Pick-Up Truck 5 
_ Honda Civic 9 
CNG NABI Bus? 21 
Gasoline/Electric Hybrid Ford Escape 7 
Propane Non-Road Vehicles (Forklifts) 2 
E85 Flex Fuel Pick-Up Truck 21 
_ Van 2 
Ford Escape 2 
Total 104 
Source: Massport. 
Notes: 
1 The 32 diesel/electric hybrid shuttle buses, added to the fleet in 2013, replaced the diesel rental car buses. 
2 The CNG NABI buses replaced the 26 aging CNG shuttle buses. 


Air Quality Management Goals 


Massport’s air quality management strategy for Logan Airport focuses on decreasing emissions, when feasible, 
from all Airport-related sources, in addition to furthering innovative means to achieve emissions reductions 
Airport-wide. Massport’s air quality improvement goals, the measures proposed to accomplish them, and some 
of the 2015 milestones are listed in Table 7-14. 


Massport continues to comply with the Logan Airport Parking Freeze,”° in accordance with 10 CMR 7.30 and 40 
CFR 52.1135. For a discussion of Massport’s compliance with the Parking Freeze regulation, and the 
counterproductive effect of constrained parking at Logan Airport on VMT and associated emissions, see 
Chapter 5, Ground Access to and from Logan Airport. 





25 310 Code of Massachusetts Regulations 7.30 and 40 Code of Federal Regulations 52.1120. 
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Table 7-14 


Air Quality 
Emissions 
Reduction Goals 


Reduce emissions 
from Massport 
fleet vehicles 


Encourage use of 
alternative fuel 
and alternative 
power vehicles by 
private fleet and 
airside service 
vehicle owners 


Minimize 
emissions from 
motor vehicles 


Plan Elements 


Convert Massport fleet 
vehicles to electricity 

or compressed natural gas 
(CNG) by retrofitting or 
procurement. 


Provide infrastructure to 
support alternative fuels 
including CNG and electricity. 


Work with ground access fleet 
and airside service-vehicle 
owners to encourage 
conversion. 


Implement a program to 
increase high occupancy 
vehicle (HOV) ridership by air 
passengers. 


Expand the Logan TMA for 
Airport employees. 


Encourage employees to use 
bicycling as a mode of 
commuting. 


Air Quality/Emissions Reduction 


Air Quality Management Strategy Status 


2015 Status 


Massport uses the Energy Policy Act (EPAct) of 1992 to expedite 
Massport's Alternative Fuel Vehicle (AFV)/Alternative Power Vehicle 
(APV) program. In 2015, three additional pick-up trucks powered by 
E85 flex fuel and three additional CNG NABI buses were acquired. 


Massport continues to operate one of New England's largest retail 
CNG stations, which is open to the public. In calendar year 2015, the 
CNG station pumped approximately 21,900 gallon equivalents per 
month for all Massport fleet vehicles (non-Massport vehicles were also 
using CNG). Massport plans to support the current and future 
standard systems for plug-in electric vehicles (EVs). For example, the 
Rental Car Center (RCC) in the Southwest Service Area (SWSA) 
includes the infrastructure necessary to accommodate future plug-in 
stations for electric vehicles. In 2012, Massport installed 13 electric 
vehicle charging stations to accommodate a total of 26 vehicles in the 
Central Garage and Terminal B parking areas. There are also two 
charging stations at the new Framingham Logan Express Garage. 


Massport encourages conversion to AFVs/APVs by others through 
such policies as 50 percent discounts in AFV/APV ground access fees 
to limousines, vans, and buses; limited “front-of-line” taxi pool 
privileges to hybrid and AFVs/APVs; and preferred parking for hybrid 
and AFVs/APVs at Logan Airport parking facilities. 


As described in detail in Chapter 5, Ground Access to and from Logan 
Airport, there are a number of HOV services serving Logan Airport that 
are aimed at air passengers, including the Massachusetts Bay 
Transportation Authority (MBTA) Blue Line and Sliver Line, 

Logan Express, and water transportation. Massport promotes the use 
of these services by employees, primarily through the Logan Airport 
Employee Transportation Management Association (Logan TMA) and 
various pricing incentives. 


Massport continues to provide commuting information to all Airport 
employees including Sunrise and Logan Express Shuttles with 
reductions in employee parking. Logan Express extended service now 
provides nearly 24-hour service at several Logan Express locations, 
with discounts provided to employees. 


Massport includes bike racks at all new facilities and at appropriate 
existing facilities to promote employees biking to work. Bicycle racks 
are currently provided at Terminal A, Terminal E, Logan Office Center, 
MBTA’s Airport Station, Economy Parking Garage, Signature general 
aviation facility, and the Green Bus Depot (Bus Maintenance Facility). 
Additional racks were installed at the RCC facility in 2014. 
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Table 7-14 


Air Quality 
Emissions 
Reduction Goals 
Minimize 
emissions from 


Construction 
Equipment 


Reduce emissions 
from fuel 
vapor loss 


Reduce emissions 
from 
stationary sources 


Reduce aircraft 
emissions 


Plan Elements 


Incorporate Clean Air 
Construction Initiative (CACTI) 
into major earthwork 
construction projects. 


Provide state-of-the-art fuel 
storage and distribution 
equipment. 


Implement Tank Management 
Program. 


Employ Reasonable Available 
Control Technologies (RACT) 

for NOx at Central Heating and 
Cooling Plant. 


Use alternative fuels in snow 
melters. 


Incorporate green building 
technologies and energy use 
reduction strategies. 


Install diesel particulate filters 
on large emergency 
generators 


Work with the FAA to study 
and implement 
airfield-improvement 
concepts and operational 
changes that may have air 
quality benefits. 


Air Quality/Emissions Reduction 


Air Quality Management Strategy Status (Continued) 


2015 Status 


For all construction projects, heavy construction equipment is required 
to be equipped with diesel particulate filters or diesel oxidation 
catalysts in accordance with CACI. 


The Fuel Storage and Distribution System is in operation. 


Refer to Chapter 8, Water Quality/Environmental Compliance and 
Management. Tank management focuses on proper maintenance. 


RACT policies have been implemented. 


Massport is required to use Ultra Low Sulfur Diesel fuel in all Massport 
snow melting equipment. 


Logan Airport has four U.S. Green Building Council Leadership in 
Energy and Environmental Design® (LEED) certified facilities. 

Terminal A (the first LEED certified terminal in the world), the Signature 
Flight Support GA Facility, the Green Bus Deport (LEED Silver certified), 
and the RCC (LEED Gold certified). Additionally, Terminal E features 
green building elements. An overview of sustainability initiatives is 
presented in Chapter 1, Introduction/Executive Summary. 


Massport has voluntarily installed diesel particulate filters on all large 
(>500 kilowatts) stationary emergency generators beginning in 2011. 


Massport promoted such concepts through the Logan Airside 
Improvements Planning Project Environmental Impact Statement, which 
recommended physical and operational improvements to 

Logan Airport including construction of the new Runway 14-32 and 
Centerfield Taxiway, and taxiway improvements. Runway 14-32 
became operational in November 2006 and the Centerfield Taxiway 
was fully opened in summer of 2009. In addition, in coordination with 
Massport, the Massachusetts Institute of Technology (MIT) completed 
a detailed survey of pilots at Logan Airport to better understand the 
use of single engine taxiing and issued a paper in March 2010, and in 
January 2011, MIT issued a paper on aircraft pushback control strategy 
to reduce congestion and taxi delay. 
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Table 7-14 


Air Quality 
Emissions 
Reduction Goals 


Reduce aircraft 
emissions 


Reduce energy 
intensity and 
greenhouse gas 
emissions while 
increasing portion 
of Logan Airport's 
energy generated 
from renewable 
sources 


Plan Elements 


Use of pre-conditioned air at 
new and renovated terminals 
and terminal gates. 


Reduce energy consumption 


Increase the portion of 
Massport's energy being 
generated from renewable 
sources 


Reduce overall GHG 
emissions associated with 
energy consumed in 
Massport operated facilities at 
Logan Airport 


Reduce GHG emissions from 
Massport-operated mobile 
sources 


Air Quality Management Strategy Status (Continued) 


2015 Status 


The majority of contact gates have pre-conditioned air and/or 400-Hz 
power. This reduces the need for auxiliary power unit (APUs) and, 
consequently, reduces associated emissions. The recent improvements 
of Terminal B included the installation of pre-conditioned air at all 
renovated gates. 


This goal was identified as part of the Logan Airport Sustainability 
Management Plan (SMP)}, which was released in April 2015. Progress 
on this goal will be reported in future sustainability reports. 


1 Progress towards goals identified as part of the Logan Airport Sustainability Management Plan (SMP) will be reported separately, 
as part of Massport’s annual sustainability reporting. 


Air Quality/Emissions Reduction 
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Updates on Other Air Quality Efforts 


This section further highlights other Logan Airport-related air quality efforts in 2015. 


Massachusetts Department of Public Health Study 


In 2004, the Massachusetts Legislature appropriated funds for the Department of Public Health (DPH) to 
undertake an assessment of potential health impacts of Logan Airport in the East Boston section of the city and 
any other communities located within a five-mile radius of the Airport, with a focus on noise and air quality. 
This study was completed in May 2014 and consists of an epidemiological survey combined with computer 
modeling of noise levels and air pollution concentrations. Massport has cooperated in this effort by providing 
funding to complete the study and Airport operational data in support of the study. In the spring of 2011, 
Massport also gave technical assistance in support of the DPH study by providing geographic information 
systems (GIS) analysis of the roadway network in and around Logan Airport in a format compatible with the 
FAA’s EDMS. Massport is working with DPH and East Boston Health Center on implementing DPH 
recommendations related to Massport. 


In response to the DPH study recommendations, Massport has: 


Entered into an agreement to provide funding to The East Boston Neighborhood Health Center to help 
expand the efforts of their Asthma and Chronic Obstructive Pulmonary Disease (COPD) Prevention and 
Treatment Program in East Boston and launch a program in Winthrop including screening children, 
providing asthma kits, and home visits, among others. 


Entered into an agreement with the Massachusetts League of Community Health Centers for the evaluation 
and assessment of the Asthma and COPD Prevention and Treatment Program, and engagement of 
community health centers in the North End, Charlestown, Chelsea, and South Boston. The East Boston 
Neighborhood Health Center will conduct the same evaluations for the East Boston and Winthrop 
community programs. 


Massport entered into an agreement with the MA DPH to expand or establish the Asthma and COPD 
Prevention and Treatment Program in South Boston, the North End, Chelsea, and Charlestown in 
collaboration with the Massachusetts General Hospital, South Boston Neighborhood Health Center, and 
conduct training on the Community Health Worker assessments. 


The findings from this study can be viewed from the DPH website at: 
http://www.mass.gov/eohhs/docs/dph/environmental/investigations/logan/logan-airport-health-study- 


final.pdf. 





Massport Air Quality Monitoring Study 


Massport has also completed a $1.6 million air quality monitoring study in and around Logan Airport in 
compliance with its MEPA Section 61 findings for the Centerfield Taxiway component of the Logan Airside 
Improvements Project. The study gathered air quality data in the communities around Logan Airport before 
and after the new Centerfield Taxiway became operational, with an emphasis on ambient (or “outdoor’) levels 
of particulate matter and hazardous air pollutants (HAPs). The intent of the study was to assess potential air 
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quality changes related to the operation of the new taxiway. Massport worked cooperatively with MassDEP and 
DPH to develop the scope of the monitoring study. 


Air monitoring commenced in 2007 at ten different stations located on and off the Airport. The monitoring 
comprised both “real-time” and “time-integrated” monitoring methods, and includes measurement of fine 
particulates, VOCs, carbonyls, black carbon, and polynuclear aromatic hydrocarbons (PAHs). Massport also met 
periodically with MassDEP and DPH regarding the progress and results of the air monitoring. 


The first year of the two-year study was completed September 2008 and the second phase concluded in 


September 2011 following the completion of the Centerfield Taxiway, which is now fully operational. The report is 
posted on Massport's website. For details on the study see Massport’s website at: 
https://www.massport.com/environment/environmental-reporting/air-quality/centerfield-taxiway-stud 





Single Engine Taxiing 


Single engine taxiing is one measure that is being used by air carriers to help reduce fuel use and emissions. As 
a result, Massport supports the use of single engine taxiing when it can be done safely, voluntarily and at the 
discretion of the pilot. Massport has conducted three surveys of Logan Airport air carriers (2006, 2009, and 
2010) to understand the extent single engine taxiing is used at Logan Airport. In addition, Massport is an active 
member of the FAA Partnership for Air Transportation Noise and Emissions Reduction (PARTNER) program on 
reducing noise and emissions. In 2009, Massport offered to facilitate a more detailed survey of pilots at 

Logan Airport by the Massachusetts Institute of Technology (MIT) to better understand the use of single engine 
taxiing. MIT completed its survey and issued a paper in March 2010, which was provided in the 2009 EDR. The 
MIT survey confirms earlier Massport survey findings that single engine taxiing is an important operational 
measure used by airlines to conserve fuel and is extensively used at Logan Airport. MIT issued a paper in 
January 2011 reporting on a control strategy to minimize airport surface congestion, and thus taxiing time, by 
regulating the rate at which aircraft are pushed back from their gates. Also in January 2011, Massport sent a 
memorandum to air carriers in support of single engine taxiing when consistent with safety procedures. The 
memorandum highlighted best practices for single engine taxiing use based on the MIT survey findings. In 

May 2015, Massport sent an additional memorandum to air carriers in support of single/reduced-engine 
taxiing and the use of idle reverse thrust as strategies. Copies of these memoranda are provided in Appendix L, 
Reduced/Single Engine Taxiing at Logan Airport Memorandum. 


MIT and the Center for Air Transportation Systems Research developed a methodology to account for single 
engine taxi procedures during the taxi-in or -out modes.”°’8 Some of the single engine taxi challenges noted 
in these studies include: (1) excessive thrust and associated issues; (2) maneuverability problems, particularly 
related to tight taxiways turns and weather; (3) problems starting the second engine; and (4) distractions and 
workload issues. Thus, pilots do not use single engine taxiing during each aircraft operation in practice, and 





26 A Survey of Airline Pilots Regarding Fuel Conservation Procedures for Taxi Operations, Massachusetts Institute of 
Technology. 


27 Opportunities for Reducing Surface Emissions through Airport Surface Movement Optimization, Massachusetts Institute of 
Technology, 2008. 
28 Analysis of Emissions Inventory for Single Engine Taxi-out Operations, Center for Air Transportation Systems Research. 
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when they do use it, it is not for the entire operation. Pilots use single engine taxiing even less often during taxi 
out. 


When using the MIT methodology and available data (such as aircraft pilot surveys) applied to the most recent 
set of aircraft operational data for Logan Airport (i.e., 2015), the results show a savings of approximately 
1,400,000 gallons of jet fuel and the reduction of approximately 13,900 metric tons of GHG emissions 
associated with this initiative. 


As the design for the Terminal E Modernization Project advances, energy efficiency measures will be 
summarized in future EDR/ESPR filings. 


Logan Airport Energy Planning 


In 2009, Massport began preparing an Energy Master Plan for all Massport facilities. The planning process 
involved data collection and establishing regulatory targets and baselines. The Energy Master Plan will provide 
Massport with a comprehensive strategy to reduce energy use using a portfolio of achievable measures that 
will result in quantifiable energy savings and cost reduction. In 2010, the Massport Board approved the Energy 
Master Plan and approved funding to implement energy efficiency improvements. 


Engagement in Aviation-Related Environmental Issues 


Massport maintains memberships and active participation in a number of organizations involved in addressing 
aviation-related environmental issues, including air quality. These include serving on environmental committees 
for the Transportation Research Board, American Association of Airport Executives, and ACI-NA. 


Ultrafine Particles (UFP) 


To date, there are no state or federal air quality standards for outdoor levels of UFP.22 Moreover, UFP 
monitoring programs near airports are sparse and the findings inconclusive with respect to source 
apportionment and community exposures. For its part, Massport actively participates in organizations and 
initiatives to advance what is known about this pollutant — including staff involvement with the Transportation 
Research Board ACRP and the ACI-NA Environmental Committee as the work applies to airport-related UFP. 
Massport will continue to report on the emerging research on this topic. 


Statewide, National, and International Initiatives 


Advancements on the national and international levels to decrease Airport-related air emissions have 
continued to focus primarily on three initiatives through the 2012 and 2013 time-periods: the advanced 
quantification of PM and HAPs emissions from aircraft engines; the continued phasing-in of AFV; and the 
implementation of GHG emissions reduction strategies. These initiatives are briefly described below. 


Particulate Matter and Hazardous Air Pollutant Research - Conducted by the International Civil Aviation 
Organization (ICAO), FAA, EPA, and others, research continues to better characterize PM and HAPs 
emissions (including lead) from aircraft engines. Similarly, air quality monitoring efforts at other airports 





29 National Ambient Air Quality Standards for Particulate Matter, Final Rule, “Federal Register 78:10 (15 January 2013) p. 3122. 
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were also conducted at various locations to advance what is known about ambient (“outdoor”) levels of 
these air pollutants in the vicinities of the nation’s airports. Massport continues to closely track these issues 
through its involvement in aviation industry organizations such as ACI and AAAE. 


Alternative Fuel Vehicle Conversions—Airlines and other GSE users are continually replacing their older 
fossil-fueled vehicles and equipment with more fuel-efficient, low- and non-emitting (e.g., electric) 
technologies. Airport-fleet vehicles are also being converted to alternative fuels (e.g., propane). In response, 
GSE and automobile manufacturers are offering a wider selection of AFVs, many of which are designed 
specifically for airport use. Massport continues to support the conversion of fossil-fueled vehicles and 
equipment to alternative or lower-emitting fuels. 


Participation in Massachusetts Climate Protection Plan—Massport was one of 15 state agencies and 
authorities that participated in the development of the state’s Climate Protection Plan, the Commonwealth's 
initial step towards reducing GHG. Massport is participating on two of the Plan's teams: Transportation 
System Planning and Transportation Technologies and Operations, with a focus in GHG emission reductions 
associated with Airport operations. Current reduction strategies include: 


« Include energy use and GHG emissions as criteria in transportation decisions; 

« Maintain and update public transit systems; 

« Expand programs to promote efficient travel; 

« Seek opportunities to reduce emissions at Logan Airport; 

« Improve aircraft movement efficiency; 

= Promote the use of cleaner vehicles and fuels in public transit fleets; 

= Continue to promote the use of clean diesel equipment on publicly-funded construction projects; 
= Eliminate unnecessary idling of buses; and 


« Advocate for aircraft efficiency at regional and national levels. 
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Water Quality/Environmental Compliance and 
Management 


Introduction 


The Massachusetts Port Authority's (Massport’s) approach to environmental management and compliance 
is a key component of its commitment to sustainability and responsible stewardship at Logan Airport 
(refer to Chapter 1, /ntroduction/Executive Summary for details). Through monitoring and documentation, 
environmental performance is assessed, allowing policies and programs to be developed, implemented, 
evaluated, and continuously improved. In October 2000, the Massport Board approved an Authority-wide 
Environmental Management Policy, which articulates Massport’s commitment to protect the environment 
and to implement sustainable design principles: 


“Massport is committed to operate all of its facilities in an environmentally sound and 
responsible manner. Massport will strive to minimize the impact of its operations on the 
environment through the continuous improvement of its environmental performance and 
the implementation of pollution prevention measures, both to the extent feasible and 
practicable in a manner that is consistent with Massport's overall mission and goals.” 


Massport’'s overall environmental compliance and management efforts address the following goals: 
Protect water quality Airport-wide; 
Protect groundwater resources; 
Protect surface water resources (Boston Harbor); 
Minimize air quality impacts; 
Protect resources during construction; 
Mitigate construction impacts; 
Reduce occurrences of fuel leaks and spills; and 


Preserve coastal resources adjacent to the Airport. 


Massport is responsible for ensuring compliance with applicable state and federal environmental laws and 
regulations. Massport promotes appropriate environmental practices through pollution prevention and 
remediation measures. Massport also works closely with Airport tenants and Airport operations staff in an 
effort to improve compliance. 


1 Air quality impacts are reported in Chapter 7, A/r Quality/Emissions Reduction. 
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This chapter reports on Massport’s environmental programs pertaining to water quality and 
environmental compliance and management, which include: 


Environmental Management System (EMS) implementation; 
Sustainability Management Plan (SMP); 

Water quality and stormwater management; 

Fuel use and spills; 

Storage tank management and compliance; and 


Site Assessment and Remediation (in accordance with the Massachusetts Contingency Plan [MCP)). 


2015 Water Quality/Environmental Compliance Highlights and Key 
Findings 


This section following summarizes the key water quality and compliance findings for 2015, with Table 8-1 
providing a progress report of environmental compliance and management efforts in 2015. The progress 
report summarizes Massport’s mechanisms for implementing its environmental management goals and 
details where changes to these efforts occurred in 2015. 


The most recent International Standard for Organization (ISO) 14001 EMS certification audit took place 
in June 2014, and a certificate was issued in July 2014; and is valid through July 2017. Massport holds 
regular meetings to meet regulatory requirements and improve environmental performance beyond 
compliance. 


Massport completed its first SMP for Logan Airport in April 2015. The SMP is intended to guide 
Massport's sustainability practices over the next decade and supports the Authority’s ongoing 
commitment to environmental stewardship. Most recently, in April 2016, Massport released the first 


Logan Airport Annual Sustainability Report (http://massport.com/environment/sustainability- 


management-plan). 





Massport’s Stormwater Pollution Prevention Plan (SWPPP) addresses stormwater pollutants in general 
and also addresses deicing and anti-icing chemicals, potential bacteria, fuel and oil, and other 
potential sources of stormwater pollutants. 


In 2015, approximately 99 percent of samples were in compliance with standards (Table J-15). Due to 
the large size of the drainage areas and relatively low concentration of pollutants, it is not always 
possible to trace exceedances to specific events. Where a known event such as a spill is reported, 
Massport routinely checks the drainage system for impacts from the event and takes corrective actions 
if necessary. 


2 ‘The 2015 Annual Certificates of Compliance were submitted to EPA and MassDEP on December 17, 2015, for Massport 
and each co-permittee. 


Water Quality/Environmental Compliance and Management 8-2 


Boston-Logan International Airport 2015 EDR 


Out of 160 samples (inclusive of oil and grease, total suspended solids [TSS], and pH at North, West, 
Porter Street, and Maverick Street Outfalls), 158 were at or below National Pollutant Discharge 
Elimination System (NPDES) permit limits. 


= One outfall sample out of a total of 20 samples at the North Outfall and one sample out of a 
total of 19 samples at the West Outfall exceeded the regulatory limits of the NPDES permit for 
oil and grease and TSS, respectively. The oil and grease exceedance at the North Outfall was 
reported in February 2015 and the TSS exceedance at the West Outfall was reported in 
September 2015, as required. 


In 2015, there were 16 oil and hazardous material spills that required reporting to Massachusetts 
Department of Environmental Protection (MassDEP), seven of which involved a storm drainage 
system.? All spills were adequately addressed with no adverse impacts to water quality. 


In accordance with the MCP, Massport continues to assess, remediate, and bring to regulatory closure 
areas of subsurface contamination. Massport is working towards achieving regulatory closure of the 
remaining Logan Airport MCP sites associated with known releases, as well as addressing sites 
encountered during construction. Progress has been made for all MCP sites with updates included in 


Table 8-4. 


Table 8-1 


Plan Elements 


Environmental 
Compliance Inspections 


Environmental 
Management System 
(EMS) and International 
Organization for 
Standardization (ISO) 
14001 


Tenant Technical 
Assistance 


Progress Report for Environmental Compliance and Management 


Progress Report for 2015 








In 2015, Massport performed tenant inspections at a number of its National Pollutant 
Discharge Elimination System (NPDES) co-permittees’ (Logan Airport tenants) 
leaseholds and made recommendations suggesting how to rectify issues identified 
during the inspections. 


ISO 14001 certification began for Facilities Il (Vehicle maintenance, Landscaping, and 
Snow Removal) in December 2006. In 2010, Massport expanded the Logan Airport EMS 
to include Facilities I (Central Heating and Cooling Plant), Facilities I! and Facilities II 
(Electrical and Structural). The most recent certification audit took place in June 2014, 
and a certificate was issued in July 2014; this certificate expires in July 2017. 


Massport continued publication of EnviroNews, a quarterly newsletter that informs 
tenants of regulatory calendar milestones, permitting requirements, pollution 
prevention, and best management practices. It recommends use of sustainable 
materials and provides information on Massport and other environmental requirements 
(2015 newsletters are provided in Appendix J, Water Quality/Environmental Compliance 
and Management). 





3. State environmental regulations require that oil spills of 10 gallons or more in volume be reported to MassDEP. 
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Table 8-1 Progress Report for Environmental Compliance and Management (Continued) 


Plan Elements 


Stormwater Pollution 
Prevention Plan (SWPPP) 


Design and Construction 


Spill Prevention Control 
and Countermeasure 


Progress Report for 2015 


In accordance with the requirements of the current stormwater outfall NPDES permit 
for Logan Airport that was issued on July 31, 2007, Massport and 25 other co- 
permittees were required to develop SWPPPs. Massport completed its SWPPP in 
December of 2007. An update to the SWPPP was completed in December 2014 and 
distributed to Massport and all stormwater co-permittees. Massport's SWPPP addresses 
stormwater pollutants in general, and also addresses deicing and anti-icing chemicals, 
potential bacteria, fuel and oil, and other sources of stormwater pollutants. Best 
management practices (BMPs) are included in the SWPPP. In accordance with the other 
requirements of the NPDES permit, Massport is required to conduct training for 
personnel responsible for implementing activities identified in the SWPPP. The 2015 
Annual Certificates of Compliance were submitted to Environmental Protection Agency 
(EPA) and Massachusetts Department of Environmental Protection (MassDEP) in 
December 2015 for Massport and each of its co-permittees. 


Massport developed Sustainable Design Standards and Guidelines (SDSG) for use by 
architects, engineers, and planners for capital improvement projects for Massport (more 
information on SDSGs is provided in Chapter 1, /ntroduction/Executive Summary). The 
SDSGs, first issued in 2009 and revised in 2011, are designed to foster innovation yet 
include clear targets to achieve more sustainable project design and practices. The 
SDSGs are intended to evolve over time, based on changes in technologies and 
industries. In addition to the SDSGs, Massport aims to construct buildings at 

Logan Airport to Leadership in Energy and Environmental Design (LEED®) Silver or 
above. 


Massport provides a generic SWPPP to contractors for all Logan Airport construction 
projects, which provides guidance in preparing project-specific SWPPPs and BMPs to 
control sedimentation and other pollutants from construction projects. Massport 
monitors construction projects at Logan Airport for compliance with project SWPPPs 
and regulatory requirements. 


For all construction projects, Massport requires the use of ultra-low-sulfur diesel fuel in 
construction equipment, recycling of all construction waste to the maximum extent 
possible, and construction equipment retrofits with pollution control devices such as 
diesel oxidation catalysts and/or particulate filters. 


Tenants meeting certain thresholds are required to prepare their own SPCC plans for 
their facilities. Massport checks for SPCC plans during its environmental compliance 


(SPCC)? Plans inspections. Additionally, tenants receive information on Massport BMPs, which focus 
on spill management and prevention. 
1 In accordance with the Clean Water Act, 40 CFR 112, Oil Pollution Prevention. 
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International Organization for Standardization (ISO) 14001 Certified 
Environmental Management System (EMS) 


Since 2006, Massport has had an ISO 14001 certified EMS in place. The ISO 14001 certified EMS is a 
systematic approach that Massport uses to promote continual improvement of environmental 
management at Logan Airport. The goals of Massport’s EMS are to meet regulatory requirements and to 
improve Massport’s environmental performance beyond compliance on an ongoing basis. 


The EMS consists of policies, procedures, and records that are collectively used by Massport employees to 
prevent pollution and address potential environmental impacts associated with Airport operations. 
Responding to environmental regulations and international standards, Logan Airport's EMS provides a 
structure for regulatory compliance and monitoring of a wide range of activities at the Airport that affect 
the environment, such as air quality, recycling, stormwater pollution prevention, and energy use. 


Logan Airport's EMS is independently certified to the ISO 14001:2004 international standard. Certification 
for Facilities II (Vehicle Maintenance, Landscaping, and Snow Removal) began in December 2006. In 2010, 
Massport expanded the Logan Airport EMS to include Facilities I (Central Heating and Cooling Plant), 
Facilities II (Vehicle Maintenance, Landscaping, and Snow Removal), and Facilities III (Electrical and 
Structural). The most recent certification audit took place in June 2014, and a certificate was issued in 
July 2014; this current certificate is in effect through July 2017. 


Logan Airport Sustainability Management Plan (SMP) 


In 2013, Massport was awarded a grant by the FAA to prepare a SMP for Logan Airport. The Logan Airport 
SMP planning effort began in May 2013 and was completed in April 2015. The SMP integrates with the 
existing EMS framework to promote continuous environmental, social, and economic improvement. The 
completion of the SMP demonstrates Massport’s leadership and commitment to a sustainable future for 
Logan Airport and its surrounding communities. The Plan builds on Massport’s rich history of advancing 
sustainability and serves as a roadmap for prioritizing initiatives and moving goals forward. The SMP is 
intended to guide Massport’s sustainability practices over the next decade and supports the Authority's 
ongoing commitment to environmental stewardship. 


The SMP represents the combined efforts of over 125 employees and tenants who came together to 
establish Massport’s baseline sustainability performance, shape goals, and identify new sustainability 
initiatives. Massport is focused on a holistic approach with an emphasis on economic viability, operational 
efficiency, natural resource conservation, and social responsibility. As part of the SMP process, Massport 
developed a Sustainability Mission Statement: 


“Massport will maintain its role as an innovative industry leader through continuous 
improvement in operational efficiency, facility design and construction, and environmental 
stewardship while engaging passengers, employees, and the community in a sustainable 
manner.” 


Most recently, Massport published its first Logan Airport Annual Sustainability Report in April of 2016. The 
report highlights progress towards Massport’s sustainability goals and targets since the release of the 
2015 SMP. Also in 2016, Massport published the 2nd annual Sustainable Massport Calendar, which 
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highlights sustainability successes. The SMP Highlights Report, Logan Airport Annual Sustainability Report, 
and 2016 Sustainable Massport Calendar can be viewed on Massport’s website at the following address: 
http://massport.com/environment/sustainability-management-plan. 





Water Quality and Stormwater Management in 2015 


Massport’s primary water quality goal is to prevent or minimize pollutant discharges, thus limiting adverse 
water quality impacts associated with Airport activities. Massport employs several programs to promote 
awareness of Massport and tenant activities to support improved surface and groundwater quality. 
Programs include implementing best management practices (BMPs) for pollution prevention by Massport, 
its tenants, and its construction contractors; staff and tenant training; and a comprehensive SWPPP. 


The federal Clean Water Act requires permits for pollutant discharges into U.S. waters from point sources 
and for stormwater discharges associated with industrial activities. Massport holds permits under the U.S. 
Environmental Protection Agency’s (EPA) and MassDEP’s NPDES Program. The NPDES permit covers 
Massport and its co-permittees at Logan Airport. It establishes effluent limitations and monitoring 
requirements for discharges from specified stormwater outfalls. 


On July 31, 2007, EPA and MassDEP issued an individual NPDES Stormwater permit for Logan 
International Airport (NPDES Permit MA0000787). The permit became effective on September 29, 2007, 
replacing the previous NPDES Permit dated March 1, 1978. The NPDES permit is on EPA's website at 
https://www3.epa.gov/region1/npdes/logan/pdfs/finalma0000787rtc.pdf. Massport holds a separate 
NPDES permit for the Fire Training Facility (NPDES Permit MA0032751). The following sections describe 
the requirements of the two permits, and Massport’s compliance with these requirements. 


Stormwater Outfall NPDES Permit Requirements and Compliance 


The following sections describe stormwater outfalls that are subject to the NPDES Permit 
(No. MA0000787), the monitoring requirements, and the monitoring results for 2015. 


Outfalls Subject to the NPDES Permit 


The 2007 NPDES permit regulates stormwater discharges from the North, West, Northwest, Porter Street, 
and Maverick Street Outfalls, and all of the airfield outfalls. The areas drained by the outfalls are the North 
Drainage Area (152 acres); West Drainage Area (449 acres); Northwest Drainage Area (23 acres); Porter 
Street Drainage Area (182 acres); Maverick Street Drainage Area (34 acres); and the Airfield Outfall 
Drainage Areas (Al through A44), which drain the remainder of the airfield including runways, taxiways, 
and the perimeter roadway (910 acres). The North and West Drainage Areas also drain a portion of the 
airfield. These drainage areas are shown in Figure 8-1 and further described in Table 8-2. The North and 
West Outfalls have end-of-pipe pollution control facilities to remove debris and floating oil and grease 
from stormwater prior to discharge into Boston Harbor. 


Due to the large size of the drainage areas and relatively low concentration of pollutants, it is not always 
possible to trace exceedances to specific events. Where a known event such as a spill is reported, 
Massport routinely checks the drainage system for impacts from the event and takes all appropriate 
corrective actions. 
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Table 8-2 Stormwater Outfalls Subject to NPDES Permit Requirements 


Outfall Name Drainage Area Boston Harbor : 
Major Land Uses 


and Number (Acres) Discharge Location 

North (001) 152 Wood Island Bay Terminal E, apron, taxiway, cargo areas, fuel farms, and 
runways 

West (002) 4A? Bird Island Flats Taxiways, terminal areas, aprons, cargo areas, runways, 
and roadways 

Porter Street 1322 Bird Island Flats Hangars, vehicle maintenance facilities, cargo areas, and 

(003) car rental facilities 

Maverick 342 fcc cave Car rental facilities, bus/limousine pools, and parking 

Street (004) areas 

ia 23 Wood Island Bay Flight kitchens and bus maintenance facility 

Airfield (A1 , _ Runways, taxiways, perimeter roadways, fire training 

through A44)+ a0 PENimeter Ot Mintle facility, and Massport Fire/Rescue Station 2 


Source: Massport 

1 In accordance with the requirements of the NPDES permit, Massport developed an Airfield Stormwater Outfall Sampling 
Plan (March 27, 2008). The Plan requires quarterly wet weather sampling at a minimum of seven of the airfield outfalls (A1 
through A44) to obtain representative samples of the quality of stormwater runoff from the airfield. 

2 Drainage areas have been corrected since the publication of the 2014 Environmental Data Report (EDR). The drainage 
areas presented here align with Massport’s revised 2015 Stormwater Pollution Prevention Plan. 
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Monitoring Requirements 


The 2007 NPDES permit (No. MA0000787) requires grab samples (single samples collected at a particular 
time and place) to be taken monthly from the North, West, Porter Street, and Maverick Street Outfalls. 
Samples are tested for pH, oil and grease, TSS, benzene, surfactants, fecal coliform bacteria, and 
Enterococcus bacteria during both wet and dry weather. Grab samples are also taken quarterly from these 
four outfalls during wet weather to test for eight different polycyclic aromatic hydrocarbons (PAHs). 


Additional sampling requirements of the NPDES permit include sampling for deicing compounds twice 
during the deicing season (October through April) at the North, West, and Porter Street Outfalls. The 
NPDES permit sets discharge limitations for pH, oil and grease, and TSS from the North, West, and 
Maverick Street Outfalls and for pH from the Porter Street Outfall. The NPDES permit does not include any 
discharge limitations for the Northwest Outfall, airfield outfalls, or the deicing monitoring, and requires 
only that the sampling results be reported. Appendix J, Water Quality/ Environmental Compliance and 
Management, contains additional information on the sampling requirements of the NPDES permits. 


2015 Monitoring Results 


During 2015, one out of 12 dry weather event stormwater samples collected from the North Outfall 
exceeded the oil and grease limit with a concentration of 18 mg/l on February 3, 2015. The oil and grease 
permit limit is 15 mg/L. There was no discernable source of the oil and grease exceedance. 


One out of eight wet weather event stormwater samples collected from the West Outfall exceeded the 
limit for TSS established in the NPDES permit with a concentration of 120 mg/L on September 30, 2015. 
The TSS permit limit is 100 mg/L. There were 16 days of dry weather which preceded an intense storm 
event on September 30, 2015 (2.46 inches of rain were reported on this date) that likely contributed to the 
TSS exceedance. 


Sampling results at Porter Street are averaged among the three Porter Street Outfalls. The averages for 
the three Porter Street Outfalls were all within range in 2015. 


The NPDES permit requires only that sampling results be reported for the Porter Street, Northwest Outfall 
and airfield outfalls, and the permit does not contain discharge limits for these outfalls, with the exception 
of pH. In 2015, the highest average concentrations observed at the Porter Street Outfalls were 328 mg/L 
of TSS (March 26, 2015) and 18.1 mg/L of oil and grease (March 11, 2015). In 2015, the highest 
concentration of TSS observed at the Northwest Outfall was 11 mg/L (December 15, 2015). Oil and grease 
was not measured above the laboratory detection limit (<4.0 mg/L) in any of the samples collected from 
the Northwest Outfall in 2015. The highest average concentrations observed at the airfield outfalls were 
22 mg/L of TSS (August 11, 2015) and 0 mg/L of oil and grease (all samples below laboratory detection 
limit of <4.0 mg/L).* 


4 The 2007 NPDES permit does not set maximum daily discharge limitations for the Runway/Perimeter Stormwater 
Outfalls. 
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The NPDES water quality monitoring results are posted on Massport’s website 
(http: 
Massport provides copies of the monitoring results to EPA and MassDEP. The 2015 water quality 


www.massport.com/environment/environmental-reporting/water-quality/monitoring-results), and 





monitoring results for discharge from the outfalls is provided in Appendix J, Water Quality/ Environmental 
Compliance and Management, along with the history of water quality monitoring results that dates back 
to 1993. 


Deicing Monitoring 


Deicing is typically conducted at Logan Airport from October or November through March or April. 
Deicing operations at Logan Airport have been subject to comprehensive discharge regulations since 
1990. Deicer use is subject to the 2007 NPDES permit, which requires Massport and each airline 
conducting deicing at Logan Airport to develop tailored plans to reduce deicer usage. Massport and its 
co-permittees are actively engaged in a Deicing Management Feasibility Study to evaluate various 
technologies to reduce aircraft deicing fluid discharges to Boston Harbor. Massport will be submitting the 
results of the Deicing Management Feasibility Study to EPA in May 2017. 


Deicing sampling at the North, West, Porter Street, and airfield outfalls occurred during wet weather on 
January 30 and April 9, 2015. Massport conducted additional deicing discharge event sampling in 2015 in 
response to an EPA Clean Water Act 308 Information Collection Request (ICR) dated December 16, 2014. 
While this additional sampling was not required by the NPDES permit, Massport is required to report the 
results of sampling for any parameter above its required frequency. 


Sampling results are reported as required by the EPA and MassDEP Appendix J, Water Quality/ 
Environmental Compliance and Management (see Tables J-3 through J-17).° 


Stormwater and Sanitary Sewer System Inspections and Repairs 


Between 2006 and 2008, Massport conducted inspections of the sanitary sewer and stormwater drainage 
system serving Logan Airport to document the condition of the systems and identify potential impacts 
from the sewer to the stormwater drainage system. Such impacts could result from leaks or breaks from 
the sanitary sewer or from direct, inadvertent, illegal cross-connections to the stormwater drainage 
system. As a result of these surveys, the Boston Water and Sewer Commission (BWSC) completed 
replacement of sections of the sanitary sewer during 2009 and 2010. 


The sanitary sewer inspections identified deficiencies in the sewer maintained by Massport at several 
locations throughout the Airport. Massport retained the engineering services of a consulting engineer to 
review the sewer investigation report, supplement the investigations, design sewer line repairs to address 
the deficiencies, and prepare construction documents. In 2012, the consultant completed cleaning and 
camera inspection of the system and identified additional sections of sewer line that required repair. 


Construction bid documents for the sewer repair work were completed in July 2013. The work was 
completed in November 2013 at a total cost of approximately $550,000, which includes engineering and 
construction costs. 


5 Wet weather deicing monitoring was only required during the first and third year of the NPDES permit. 
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In 2014, Massport’s Facilities Department conducted inspections and cleaning of manhole and catch basin 
structures at locations throughout the Airport. In accordance with Part 1.B.10.h of the Logan Airport 
NPDES Permit, the inspection and cleaning activities focused on structures within 100 yards of aircraft, 
vehicle, and equipment maintenance facilities. A total of 300 manhole and catch basin structures were 
inspected in 2014. 


Due to the extensive inspection work completed in 2014, the stormwater drainage system maintenance 
program was scaled-back in 2015. A total of 40 drainage structures were inspected, and were cleaned as 
necessary. A total of approximately 12 cubic yards of sediment and debris were removed during cleaning 
of the structures. In addition to the 40 structures, catch basins along the Airport roadways underwent 
routine cleaning in the spring of 2015. 


During June 2015, a total of 56 Stormceptor units were inspected. The maximum depth of sediment 
measured in the units was 12 inches and none of the Stormceptor units were found to contain sediment 
depths that required cleaning. However, sediment was removed from 26 of the Stormceptor units. A total 
of less than five cubic yards of sediment was removed from the units. 


Bacteria Source Tracking 


Massport continues to monitor bacteria levels at stormwater outfalls by obtaining samples during wet 
weather and dry weather sampling events for laboratory analysis. Review of the analytical data indicates 
that bacteria levels continue to be highly variable, with no consistent trends that would indicate an 
ongoing source such as a cross-connection to a sanitary sewer line. Sampling results are available in 
Appendix J, Water Quality/Environmental Compliance and Management. 


Massport has continued to track the development of bacteria source tracking technologies and evaluate 
the appropriateness of additional testing. As reported in previous EDRs, Massport implemented a 
comprehensive program to investigate potential sources of bacteria in accordance with PART I. B. 9. of the 
2007 NPDES permit. The program included an extensive inspection of the sanitary sewer system and 
correction of identified deficiencies. Massport also worked closely with MassDEP’s William X. Wall 
Experiment Station to investigate specific markers in outfall discharges that could identify potential 
human or wildlife sources of bacteria. To date, the results of the investigation have been inconclusive. 


Fire Training Facility NPDES Permit Requirements and Compliance 


NPDES Permit No. MA0032751° regulates treated wastewater from the Fire Training Facility on Governors 
Island (Figure 8-1). The treated wastewater from fire training exercises is stored, treated by separation 
and a carbon filter to remove fuel contaminants, and is typically beneficially reused onsite to recharge the 
fire training pit. If no storage is available, treated wastewater is tested prior to discharge to the storm 
sewer to ensure compliance with the Fire Training Facility’s NPDES Permit. Discharge monitoring reports 
are submitted monthly to EPA. In 2015, Massport reused all wastewater generated at the Fire Training 
Facility. Thus, there were no discharges into Boston Harbor nor were there any shipments of wastewater 
off-site. 


6 NPDES Permit No. MA0032751 - Logan International Airport Fire Training Facility. Issued November 1, 2006. 
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Fuel Use and Spills in 2015 


Management of fueling operations at Logan Airport is designed to minimize impacts on water quality by 
implementing stormwater pollution prevention BMPs, including the use of reliable storage, secondary 
containment, and effective spill cleanup procedures. Massport's jet fuel storage and distribution 
infrastructure, installed in 2000 and 2001, includes a zoned leak detection system for underground fuel 
piping, which identifies volumetric changes of product in the pipe at operating pressure and zero 
pressure. The system combined the storage facility with a hydrant fuel system that reduced the need for 
trucks and dispensing. The former individual fuel farms were removed in 2000. 


The fuel storage and distribution system was designed to ensure, to the extent technologically feasible, 
the reliable detection of leaks. The consolidated above ground jet fuel storage facility and distribution 
system are leased and operated by a single party, BOSFUEL, an airline consortium. The management of 
the facility by one entity was put in place to minimize potential fuel spills and maximize water quality 
protection for the storage and distribution facilities. Cathodic protection, leak detection, secondary 
containment, and tank overfill protection methods such as alarms, inventory-gauging sensors in the tanks, 
and emergency fuel shut-off systems have been installed. The operation and maintenance of these 
controls have been included in the Operation and Maintenance Manual used by BOSFUEL’s contractor to 
operate and maintain the facility. Built-in environmental controls, unified operations, and the ongoing 
contingency planning provide heightened environmental protection and more efficient fuel handling 
operations than the previous system. In 2010, BOSFUEL, in coordination with Massport, completed the 
replacement of the portion of the jet fuel distribution system that had not been part of the fuel storage 
and distribution system improvements completed in 2001. The fuel line replacement, which began in 
2008, involved the installation of approximately 6,500 linear feet of pipe in the vicinity of Terminals B 

and C. 


The Massport Fire Rescue Department keeps logs of all spills at Logan Airport (see Table 8-3). State 
environmental regulations require that oil spills of 10 gallons or more in volume be reported to MassDEP. 
Spills that enter storm drains of any volume must also be reported to Massport. During 2015, seven of the 
fuel spills entered the storm drainage system. Massport keeps records of all spills, including those less 
than the reporting threshold. In 2015, of the oil and hazardous material spills reported to the Massport 
Fire Rescue Department, 16 spills (8.2 percent) were reportable, due to their volume. Of the 16 reportable 
spills in 2015, commercial airlines were responsible for 44 percent of the spills; Massport was responsible 
for 6 percent of the spills; operator error accounted for 13 percent of the spills; ground support 
equipment accounted for 19 percent of the spills; 6 percent were the result of aircraft fueling; private 
aircraft were responsible for 6 percent of the spills; and 6 percent of the spills were the result of 
construction. By volume, jet fuel spills accounted for 71 percent of total fuel spilled; hydraulic oil 
accounted for 12 percent; diesel fuel accounted for 12 percent; gasoline accounted for 4 percent; and 

1 percent other. 


A summary of Logan Airport jet fuel usage and spill records from 1990 to 2015, and greater detail 
pertaining to type and quantity of the spills can be found in Appendix J, Water Quality/Environmental 
Compliance and Management. 
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Table 8-3 Logan Airport Oil and Hazardous Material Spills! and Jet Fuel Handling 

Total Number of Total Volume Estimated Volume of Total Volume of 

Total Number all Spills >10 of all Spills Jet Fuel Handled Jet Fuel Spilled 

Year of all Spills gallons (Gallons) (Gallons) (Gallons) 
2011 108 12 572 340,421,373 337 
2012 132 5 593 343,731,127 439 
2013 94 6 452 349,397,940 351 
2014 129 17 2,785 370,222,342 785 
2015 196 16 1,278 374,985,216 885 


Source: Massport Fire Rescue Department and Massport Environmental Management Department. 

Notes: Oil and hazardous material spills and jet fuel handling data from 1990 through 2015 is provided in Appendix J, Water 
Quality/Environmental Compliance and Management. 

1 Materials include: jet fuel, hydraulic oil, diesel fuel, gasoline, and other materials such as glycol and paint. 


Tank Management Program 


Since 1993, Massport has maintained a Tank Management Program that is designed to ensure that all 
Massport-owned tanks are in regulatory compliance with federal and state tank regulations. The program 
includes tank permitting, monitoring, upgrades, and replacement. From 1993 through 2005, Massport 
completed six construction phases of storage tank modifications that included removal, replacement, and 
upgrades to existing tanks and the related piping systems to comply with federal and state tank 
regulations. In 2009, Massport installed a remote tank monitoring system for heating oil underground 
storage tanks (USTs) to allow for continuous monitoring of inventory levels, as well as leak detection. As a 
BMP, Massport continues to monitor tank systems, upgrade facilities, and remove tanks as needed. 


In 2015, Massport and its tenant tank owners continued to comply with new state storage tank 
regulations.’ These new regulations transferred jurisdiction of all USTs from the Massachusetts 
Department of Fire Services (DFS) to MassDEP. Jurisdiction of all aboveground storage tanks (ASTs) with 
capacity volumes greater than 10,000 gallons remains with the DFS, and those ASTs with less than a 
10,000-gallon capacity are now under local Massport Fire Department jurisdiction. There are three ASTs at 
Logan Airport with volumes greater than 10,000 gallons. Two of these tanks are located in the North 
Service Area and contain glycol. The third tank is located at the Central Heating Plant and is used for 
storage of heating oil. Compliance with the new tank regulations included: 


Re-permitting all ASTs using a newly created Massport Fire Department tank permit;? and 


Updating and tracking AST permit status, using the Massport AST database. 


7 310 Code of Massachusetts Regulations (CMR) 80.00. 

8 Although aboveground storage tanks (ASTs) with a capacity of less than 10,000 gallons are no longer under the 
jurisdiction of the Massachusetts Department of Fire Services, the tanks are still subject to the Massachusetts fire 
regulations. The ASTs with a capacity of less than 10,000 gallons are now under the jurisdiction of the Massport Fire 
Department. Each tank requires a permit from the Massport Fire Department, which does not expire unless the tank is 
moved to a different location. ASTs with capacity of over 10,000 gallons need to obtain both an annual permit from 
the Massport Fire Department and the required permit from the Massachusetts Department of Fire Services. 
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Massport is also implementing a successful tank release prevention strategy, which includes: 


A continuing program of monthly inspections, testing, and minor repairs of all Massport-owned tanks, 
related piping, and tank monitoring systems. Annual Stage I Vapor Recovery testing was conducted in 
May 2015, for Massport’s USTs and piping systems at the Airport. Stage I vapor recovery involves the 
recovery of vapors from the gasoline tank by the tanker truck when deliveries occur. Stage I systems will 
continue to be operated, maintained, and tested on an annual basis. 


Annual DFS inspections of all three of Massport's ASTs greater than 10,000 gallons in volume, and submittal 
to MA Department of Fire Services. 


Review of all proposed tenant tank upgrades, installations, and tank removals (under Massport's Tenant 
Alteration Application’ process) to ensure compliance with applicable state and federal regulations and with 
Massport policy. 


Ongoing upgrade and maintenance of a database that contains information on all USTs located on 
Massport property. For each tank, the database tracks location, permit status, third party inspection status, 
compliance status with applicable tank regulations, and tank and monitoring system equipment summaries. 
Information on ASTs is kept in a separate database, which was developed in 2010. 


Massport also provides tenants with information regarding the revised storage tank regulatory 
requirements and offers assistance with tenants’ tank permitting procedures. 


Site Assessment and Remediation 


Massport complies with the Massachusetts Contingency Plan (MCP) by monitoring fuel spills and tracking the 
status of spill response actions. The MCP (310 Code of Massachusetts Regulations 40.0000) lays out a set of 
regulations that govern the reporting, assessment, and cleanup of spills of oil and hazardous materials in 
Massachusetts. The MCP, which is administered by MassDEP, prescribes the site cleanup process based on the 
nature and extent of a release’s contamination. The MCP defines the roles for those parties affected by and 
potentially responsible for the release and establishes the release reporting program and submission deadlines 
for tracking events from initial release to regulatory closure. 


In accordance with the MCP, Massport continues to assess, remediate, and bring to regulatory closure areas of 
subsurface contamination. There are a number of phases for the investigation of contaminated sites. Phase I 
involves initial site investigations for the presence of contamination and Phase II assessments are more 
comprehensive site investigations. Phase III identifies, evaluates, and selects remediation actions and Phase IV 
involves the implementation of selected remedial actions. Phase V involves the operation, maintenance, and/or 
monitoring of the remediation program. Massport leads the performance of a variety of response actions, 
including remediation at sites where Massport is the responsible party, where there are multiple responsible 
parties, and where no responsible party has been identified. Table 8-4 describes Massport’s progress in 2015 
in achieving regulatory closure of the MCP sites identified in Figure 8-2. 


9 Tenant Alternation Application is a Massport internal process for tenants who want to make modifications to their 
leasehold. 
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FIGURE 8-2. Massachusetts Contingency Plan Sites | 2015 Environmental Data Report 


Note: Refer to Table 8-4 for the numbered projects. 
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Table 8-4 MCP Activities Status of Massport Sites at Logan Airport 





Location (Release 
Tracking Number) and 
MassDEP Reporting Status Action/Status 





1. Fuel Distribution System (FDS) (3-1287) 


2011 A Periodic Review of the Temporary Solution for the FDS was submitted in April 2011. 
Three Post-Class C RAO Status Reports were submitted for the FDS in February, June, 
and December 2011, summarizing the routine inspection and monitoring activities. 





2012 Post-Class C RAO Status Reports were submitted in May and November 2012, 
summarizing the routine inspection and monitoring activities. 





2013 Post-Class C RAO Status Reports were submitted in May and November 2013, 
summarizing the routine inspection and monitoring activities. 





2014 Post-Class C RAO Status Reports were submitted in May and November 2014, 
summarizing the routine inspection and monitoring activities. In addition, a RAM Plan 
was submitted in April 2014 to address construction in the area of the FDS followed by 
a RAM Completion Report submitted in August 2014. 





2015 Post-Temporary Solution Status Reports were submitted in May and November 2015, 
summarizing the routine inspection and monitoring activities. 





2. North Outfall (3-4837) 


2011 No change in status. Massport provided updated data for the Massachusetts 
Department of Environmental Protection (MassDEP) website. 





2012 Response Action Outcome submitted to DEP on December 27, 2012. No further MCP 
response action is required. 





3. Former Robie Park (3-10027) 

















2011 Phase IV Project Status Reports 2 and 3 were submitted in March and September 
2011, respectively. 

2012 Phase V Status Reports 4 and 5 were submitted in March and September 2012, 
respectively. 

2013 Phase V Status Reports 6 and 7 were submitted in March and September 2013, 
respectively. 

2014 Phase V Status Reports 8 and 9 were submitted in March and September 2014, 
respectively. 

2015 Phase V Reports 10 and 11 were submitted in March and September 2015, 


respectively. A Permanent Solution Statement is currently being prepared and will be 
submitted in 2016. 





4. Former Robie Property (3-23493) 





2011 A RAM Completion Statement was submitted on March 15, 2011. Regulatory closure 
has been achieved. No further response actions are required. 





5. Tomahawk Drive (3-27068) 


2011 No further response actions required. 
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Table 8-4 MCP Activities Status of Massport Sites at Logan Airport (Continued) 





Location (Release 
Tracking Number) and 
MassDEP Reporting Status Action/Status 





6. Fire Training Facility (3-28199) 


2011 A RAM Completion Statement was submitted on April 25, 2011. 
A Phase II Scope of Work was prepared and submitted to MassDEP on 
January 18, 2011. 
Phase II and Phase III Reports were submitted on December 8, 2011. A RAM 
Completion Statement was submitted on April 25, 2011. 














2012 Phase 4 Status Report transmitted in June 2012; the Phase IV Remedy Implementation 
Plan was submitted in December 2012. 

2013 Phase 4 Status Report transmitted in June 2013, the Phase IV Completion Report was 
transmitted in December 2013. 

2014 Phase 5 Remedy Operation Status Reports submitted in June and December 2014. 

2015 Phase 5 Remedy Operation Status Reports submitted in June and December 2015. 





7. Southwest Service Area (3-28792) 


2011 No further response actions required. 





8. Airfield Duct Bank Site (3-29716) 


2011 A Class A-1 RAO was submitted on December 23, 2011. No further response actions 
required. 





9. West Outfall Release (3-29792) 


2011 Release notification form was submitted on April 8, 2011. Two IRA Status Reports were 
submitted to MassDEP on June 9 and December 5, 2011. An RAO was submitted on 
February 13, 2012. No further response actions required. 





10. Hertz Parking Lot Site (3-30260) 





2011 Release notification form was submitted on August 29, 2011. 
A RAM Plan was submitted to MassDEP on September 1, 2011. 

2012 A Class A-2 RAO was submitted on September 10, 2012. No further response actions 
required. 





11. Former Butler Aviation Hangar (3-30654) 


2012 Verbal notification of a release was provided to MassDEP on February 14, 2012, when 
Rental Car Center construction encountered an unidentified underground storage, and 
a Release Notification Form was submitted on April 23, 2012. 


An IRA Plan was submitted on May 21, 2012 and IRA Status Reports were submitted 
on June 18 and December 26, 2012. 





2013 Phase I Report and Tier Classification submitted February 21, 2013 and IRA 
Completion Report submitted on July 11, 2013. 





2014 A Permanent Solution Statement was submitted in October 2014. No further response 
actions required. 
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Table 8-4 MCP Activities Status of Massport Sites at Logan Airport (Continued) 


Location (Release 
Tracking Number) and 
MassDEP Reporting Status Action/Status 


12. Taxi Pool Site (3-32022) 


2014 
2015 


MassDEP notified of 72-hour Reportable Condition on March 10, 2014. 


Phase I Report and Tier Classification submitted March 9, 2015. 


13. Hangar 16 (3-32351) 


2014 
2015 


Source: 
Notes: 


AUL 
MCP 
RAM 


RAO 


FDS 
IRA 


Water 


Release Notification Form submitted August 4, 2014. 
A RAM Plan was submitted on January 29, 2015; a Phase I Report and Tier 
Classification were submitted on August 3, 2015; a RAM Completion Report was 
submitted November 16, 2015; and a Permanent Solution Statement was submitted 
on January 21, 2016. No further response action are required. 
Massport 
This list includes Massport MCP sites only. Additional sites are the responsibility of Logan Airport tenants. Refer to 
Figure 8-2 for location of MCP sites. Complete information dating back to 1997 is included in Appendix J, Water 
Quality/Environmental Compliance Management. 
Activity and Use Limitation Phase I Initial Site Investigation 
Massachusetts Contingency Plan Phase II Comprehensive Site Assessment 
Release Abatement Measure Phase III Identification, Evaluation, and Selection of Comprehensive Remedial 
Actions PhaseIV Implementation of Selected Remediation Action 
Response Action Outcome Phase V Operation, Maintenance and/or Monitoring 
Fuel Distribution System 


Immediate Response Action 
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Project Mitigation Tracking 


Introduction 


This 2015 Environmental Data Report (EDR) provides an update on the Massachusetts Port Authority's 
(Massport's) mitigation commitments under the Massachusetts Environmental Policy Act (MEPA) for 
Boston-Logan International Airport (Logan Airport) projects where an Environmental Impact Report (EIR) was 
filed. Each of the projects completed the state and federal environmental review processes and adopted a 
mitigation plan that has been formalized with individual Section 61 Findings.t Massport tracks both Massport 
and Logan Airport tenants’ progress toward implementing and meeting their environmental mitigation 
commitments on schedule and according to the requirements set out in the Section 61 Findings for each project. 
As each project moves forward through its design and construction phases, its mitigation plan is implemented 
with ongoing tracking to ensure compliance. This chapter provides Section 61 mitigation commitment updates 
in 2015 for projects with ongoing or upcoming mitigation, as documented in Tables 9-1 through 9-7. Projects 
for which mitigation has been completed are not reported on in EDRs and Environmental Status and Planning 
Reports (ESPRs). For projects with ongoing requirements, once those projects are constructed, mitigation 
tracking will report only on the continuing requirements. 


Projects with Ongoing Mitigation 


West Garage Project, Executive Office of Energy and Environmental Affairs (EEA) #9790: Phase I and Phase II 
construction was completed in 2007. The status of continuing requirements is documented. 


International Gateway Project, EEA #9791: Phase I was completed in 2004, Phase II was completed in 2007, and 
the final phase has been converted to a new project (the Terminal E Modernization Project, EEA #15434). The 
status of continuing requirements for Phases I and II are documented. The Terminal E Modernization Project 
will accommodate existing and long range forecasted passenger demand for international service and will 
include the three gates permitted and approved as part of the West Concourse Project in 1996 (but never 
constructed), and four additional new aircraft contact gates. An Environmental Notification Form (ENF) for 
the Terminal E Modernization Project was filed in October 2015, the Draft Environmental Assessment (EA)/EIR 
was filed in May 2016, and on September 16, 2016, the Secretary of the EEA issued a Certificate on the Draft 
EA/EIR noting that the project adequately and properly complies with MEPA. Massport filed the Final EA/EIR 
on September 30, 2016 and on November 10, 2016, the FAA issued a Finding of No Significant Impact 
(FONSI) and on November 14, 2016, a Record of Decision (ROD) for the project, indicating that Massport can 
now update the Airport Layout Plan (ALP) with the proposed Terminal E Modernization Project. The project is 
in the conceptual design phase and initial construction will likely begin in 2018 (see Chapter 3, Airport 





1 Massachusetts General Law, Chapter 30, Section 61 (M.G.L. c. 30, § 61). 
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Planning for additional information). This project will be included as a new project in the 2016 ESPR once the 
Final Section 61 Findings are issued. 


Replacement Terminal A Project, EEA #12096: Terminal A opened March 16, 2005. The status of continuing 
mitigation requirements is documented. 


Logan Airside Improvements Planning Project, EEA #10458: Runway 14-32 opened on November 23, 2006. 
The Centerfield Taxiway was completed and became fully operational in 2009. The status of continuing 
mitigation requirements is documented. 


Southwest Service Area (SWSA) Redevelopment Program, EEA #14137: Construction of the Rental Car 
Center (RCC) program began in summer of 2010, and the first phase of the facility opened in the fall of 2013. 
Other phases of the project were completed in 2014. The status of ongoing mitigation requirements is 
documented. 


Logan Airport Runway Safety Areas (RSA) Project, EEA #14442: Construction on the Runway 33L RSA 
began in June 2011 and was completed in November 2012. The replacement of the Runway 33L approach 
light pier was completed concurrently with Runway 33L RSA construction. Construction of the Runway 22R 
Inclined Safety Area (ISA) was completed in the fall of 2014. The status of ongoing project mitigation 
requirements is documented. 


Projects with Section 61 Mitigation 


The following section documents the status of projects with Section 61 mitigation commitments, in 
chronological order starting with the West Garage Project from 1995 to the Runway Safety Area Improvement 
Project, which recently completed its final phase. Massport will continue to report on the status of mitigation in 
EDRs and ESPRs to provide a solid accounting of Massport’s commitment to regulatory compliance and to 
provide information to the community. 


West Garage Project - EOEA #9790 


Permitting History 
Certificate on the Final EIR issued on March 16, 1995. 


Section 61 Findings approved on March 27, 1995. 


Project Status 


The West Garage Project (Figure 9-1) was initially proposed to be constructed in two phases. Phase I of the 
Project provided 3,150 parking spaces that were consolidated from other areas of Logan Airport. The West 
Garage is directly connected to the Central Garage, centralizing the two structures’ parking into a larger, single 
functioning, easily accessible garage. The West Garage Project also included construction of elevated walkways 
connecting the West Garage to Terminals A and E, and improvements to the terminal roadways. The original 
design of Phase II of the West Garage included the construction of a new structured parking facility adjacent to 
the West Garage. Instead, Massport concluded it was more cost efficient to proceed with Phase II by adding 
three additional levels (Levels 5, 6, and 7) to the existing Central Garage. Phase II of the West Garage Project 
provided approximately 2,800 additional parking spaces. 


Project Mitigation Tracking 9-2 


Boston-Logan International Airport 2015 EDR 


Phase I — Construction commenced in October 1995 and the garage opened on September 8, 1998. The 
elevated walkways to the terminals were completed in 2002. Improvements to terminal roadways were 
completed in 2003. 


Phase II — Permitting was completed in 2000 to add three levels to the Central Garage. Construction 
commenced in 2004 and the entire facility enhancement was completed in 2007. 


Table 9-1 lists each of the continuing Section 61 mitigation commitments for the West Garage Project and 
Massport’s progress in achieving these measures. Table 9-2 details the elements and status of the Alternative 
Fuels Program, which was a key mitigation effort associated with the West Garage Project. Tables 9-1 and 

9-2 detail the Section 61 mitigation measures from the West Garage Project Final EIR, dated January 31, 1995, 
and those measures referenced in the Massport Board vote on the West Garage Project. Many of the mitigation 
measures for this project have long since been implemented but it is noted in the tables when there have been 
recent updates. 


Unrelated to this project, Massport recently completed the West Garage Parking Consolidation Project, which 
consolidated 2,050 temporary parking spaces as part of an addition to the West Garage and at the existing 
surface lot between the Logan Office Center and the Harborside Hyatt. The West Garage addition is located on 
the site of the existing Hilton Hotel parking lot. Construction of these spaces constituted all of the remaining 
spaces permitted under the Logan Airport Parking Freeze.* On March 20, 2014, the EEA issued an Advisory 
Opinion confirming that no MEPA review was required for this consolidation of existing on-Airport parking 
spaces. The project commenced in spring 2015 and was completed in late 2015. 





2 310 Code of Massachusetts Regulations 7.30 and 40 CFR 52.1120. 
Project Mitigation Tracking 9-3 


FIGURE 9-1 West Garage Project 2015 Environmental Data Report 
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Table 9-1 


West Garage Project Status Report (EOEA #9790) Details of Ongoing Section 61 Mitigation 


Measures (as of December 31, 2015) 


Mitigation Measure 
Parking Pricing 


Parking pricing initiatives: keeping first-hour 
price high enough to provide a disincentive 
for drop-off/pick-up. 


Parking pricing initiatives: keeping the 
weekly price low enough to encourage 
vacation travelers to park for a week. 


Massport will consider means to encourage 
the use of limited amount of on-Airport 
commercial parking for long-term parking 
and promote environmentally positive modes 
of airport access by air passengers. 


Once sufficient data have been collected, 
Massport will evaluate parking behavior that 
may be attributable to the modified rates 
and consider further adjustments in pricing 
that will assist in achieving Massport’s 
ground transportation goals. 


Executive Director shall report to Massport 
annually regarding the effectiveness of 
parking pricing policy in achieving 
Massport's ground access goals initiatives 
and recommend appropriate policy 
adjustments. 


Project Mitigation Tracking 


Status 


Implemented. Massport continues to evaluate and adjust the first-hour price 
of parking. In light of the security prohibition on curbside parking, in 2002, 
Massport reduced the cost of the first half-hour from $4 to $2, the first time it 
had changed since the first-hour free rate was rescinded in 1998. In June 2007, 
rates increased to $3 for the first half-hour. Parking rates increased in 

March 2012 and 2014 for on-Airport parking; further details on parking rate 
increases are provided in Table 5-6 of Chapter 5, Ground Access to and from 
Logan Airport. 


Implemented. Massport encourages long-term parking by providing lower cost 
parking at its Economy Lot. Data on long-term parking use are provided in 
Chapter 5, Ground Access to and from Logan Airport. 


Implemented. An important element of Massport's strategy to reduce the 
impact of Airport-related traffic on regional highways and local streets in 
neighboring communities is the Massport Parking Pricing Policy. Historically, 
Massport's Parking Pricing Policy encouraged long-term parking over 
short-term parking. That was accomplished by charging a premium for time 
spent in the on-Airport parking facilities between one and four hours and 
substantially reducing the per hour rate for parking durations longer than four 
hours. This strategy has proved to be a successful incentive for passengers to 
drive themselves and park long-term at Logan Airport rather than having 
someone else drop them off or pick them up. Additional information on 
parking is provided in Chapter 5, Ground Access to and from Logan Airport. 


Implemented. Massport’s parking rate structure is compatible with continued 
growth in long-term parking, and the continued goal to increase the total high 
occupancy vehicle (HOV) use by air passengers. Adjustments to hourly parking 
rates are been made over time to reflect usage patterns. Additional information 
on parking pricing is provided in Chapter 5, Ground Access to and from Logan 
Airport. 


Implemented. Through the annual EDR/ESPR filings, Massport reports on 
parking pricing strategies. Please refer to Chapter 5, Ground Access to and from 
Logan Airport, for additional details on Massport's parking pricing efforts. 
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Table 9-1 


West Garage Project Status Report (EOEA #9790) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Concurrent Ground Access Improvement 
Mitigation Measures 


Employee Trip Reduction Measures 


Massport will form a Transportation 
Management Association (Logan TMA) for 
Logan Airport employees to provide new 
opportunities for the development of 
targeted transportation demand 
management (TDM) strategies for Massport 
and airport tenant employees. 


Massport will seek to develop, coordinate, 
and implement effective TDM strategies to 
reduce the number of single-occupant trips 
made by all Logan Airport employees. 


Massport will encourage participation by all 
employees, but will particularly target the 
Airport's largest employers. 


Massport will report on the formation and 
activities of the Logan TMA in the next 
Generic Environmental Impact Report (GEIR). 


Massport proposes to implement a new 
Logan Express service or other HOV service 
depending on the needs of the targeted 
market before Phase Il of the West Garage 
Project is operational. 


Project Mitigation Tracking 


Status 


Implemented. In the 1995 Board Resolution, Massport’s Executive Director was 
authorized to expend an initial amount of up to $50,000 for the purpose of 
organizing the Logan TMA. The Logan TMA was created in March 1997. 
Massport continues to support the Logan TDM strategies by funding the Logan 
Sunrise Shuttle at an annual cost of $65,000. 


Implemented. Massport assists the Logan TMA in providing services and by 
periodically conducting the Logan Airport Employee Survey (a survey was 
conducted in 2010). Results of the 2010 survey are summarized in Chapter 5, 
Ground Access to and from Logan Airport. The most recent survey was 
conducted in the spring of 2016 and will be reported in the 2016 Environmental 
Status and Planning Report (ESPR). 


Implemented. Refer to Chapter 5, Ground Access to and from Logan Airport for 
more details on the Logan TMA. 


Implemented. The current status of the Logan TMA is summarized in Chapter 5, 
Ground Access to and from Logan Airport. 


Implemented. The Peabody Logan Express facility opened in September 2001 
(See Chapter 5, Ground Access to and from Logan Airport for additional 
information on Peabody Logan Express.) Despite low ridership, Massport 
continues to operate this service. In 2014, Massport initiated the Back Bay Logan 
Express pilot service, which provides travelers with three scheduled trips per 
hour between the Hynes Convention Center, Copley Square Station, and 
Logan Airport. This route was established as an interim/pilot service to 
supplement ground access to Logan Airport while the Massachusetts Bay 
Transportation Authority (MBTA) Green Line station was temporarily closed for 
reconstruction. The new Government Center station reopened in March 2016. 
The service is still operating at the time of this document filing. 
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Table 9-1 


West Garage Project Status Report (EOEA #9790) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Provide an airport shuttle service from South 
Station Transportation Center. Massport is 
preparing a feasibility and business plan for 
a South Station-Logan Airport shuttle service 
and will implement this service when the 
Third Harbor Tunnel is opened for 
commercial traffic. This service will be 
modeled on the existing, successful Logan 
Express services and will include frequent bus 
service between South Station and the 
airport terminals. 


Massport will regularly evaluate the 
frequency of, and demand for, such shuttle 
service and will provide such service at the 
greatest frequency that is practical and 
effective. 


Massport will implement a new water shuttle 
service in Boston Harbor before the opening 
of Phase | of the West Garage Project. The 
water shuttle would run between Logan 
Airport and one, or possibly, more sites in the 
Harbor. 


The Executive Director shall make 
recommendations to Massport for budgetary 
appropriations to establish and implement 
the new ground access services on a schedule 
that permits Massport to implement the new 
ground access services within these time 
frames. 


Status 


Implemented. In 1997, Massport sponsored the development of a joint 
public/private partnership with intercity bus operators serving the South Station 
Transportation Center. The service had limited success largely because of 
variable operator schedules and the fact that the service operates out of the 
South Station Transportation Center instead of a location closer to the South 
Station Red Line stop. 


Following the interim Logan DART service between Logan Airport and South 
Station in 2000, in June 2005, Massport and the MBTA jointly commenced full 
Silver Line Airport Service providing a direct connection between South Station 
and each Logan Airport terminal. Refer to Chapter 5, Ground Access to and from 
Logan Airport for additional information on the Silver Line. 


Implemented. Massport continues regular collaboration with the MBTA on the 
Silver Line Airport Service and makes adjustments as necessary. Since May 2012, 
Massport has sponsored a pilot program offering free rides on the Silver Line 
from Logan Airport to downtown Boston to promote HOV usage and heighten 
awareness of public transit options. The purpose of the program is to promote 
ridership, operations, and customer service. Free service from Logan Airport 
continues as of the date of this 2015 EDR. 


Implemented. Massport identified a number of possible destinations for a new 
water shuttle service, with the Quincy Shipyard and Long Wharf sites meeting 
the basic service parameters. Harbor Express was chosen as the water shuttle 
operator and began operation between the Airport and these two sites in 
November 1996. Massport continues to support the Rowes Wharf Water Taxi 
and City Water Taxi operations. Refer to Chapter 5, Ground Access to and from 
Logan Airport for water shuttle ridership information. 


Implemented. Massport’'s Executive Director/CEO recommends budgetary 
appropriations for ground access services on an annual basis. 


Enhancement of Existing HOV Services: Logan Express 


Expand Logan Express hours of service. 


Provide a guaranteed ride home for Logan 
Express users. 


Project Mitigation Tracking 


Implemented. Service is offered from Braintree as early as 2:30 AM and as late 
as 11:00 PM; from Framingham as early as 3:15 AM and as late as 11:00 PM; 
from Woburn as early as 3:00 AM and as late as 11:00 PM; and from Peabody 
as early as 3:15 AM and as late as 10:15 PM. Buses leave every hour or half 
hour. Logan Express buses now depart from Logan Airport as late at 1:15 AM. 
The Logan Express schedule is available at https://www.massport.com/logan- 
airport/to-and-from-logan/logan-express/. 








Implemented and subsequently modified. From January 1995 until November 
2001, Massport provided this service for air passengers and Logan TMA 
members. Due to financial constraints following September 11, 2001, this 
program was suspended for those passengers arriving after midnight with 
pre-purchased round-trip Logan Express tickets. Extended service now provides 
nearly 24-hour service at several Logan Express locations. 
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Table 9-1 West Garage Project Status Report (EOEA #9790) 
Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Provide Logan Express price incentives. 


Develop an additional Logan Express service. 


Status 


Implemented. Massport continues to monitor price incentives and implements 
additional incentives to promote Logan Express ridership, particularly during 
vacation periods and other periods of peak airport activity. In April 2011, Logan 
Express sites offered a discounted rate for parking. A survey of Logan Express 
passengers revealed that drop-off activity at Logan Airport was reduced and the 
demand for parking at Logan Airport was reduced during the period of the 
discounted Logan Express parking. To encourage greater ridership, Massport 
restructured parking rates, which lowered parking rates to $7 per day from $11 
per day at Logan Express parking lots. These rates went into effect on 

March 1, 2012 and are still in effect today (and resulted in increased Logan 
Express passenger activity at rates greater than the rate of increase in Logan 
Airport air passengers). Additional seasonal and holiday promotions are also 
offered. 


Implemented. Massport opened a fourth Logan Express in Peabody, 
Massachusetts in September 2001, several years before the Section 61 
Commitment date of the opening of Phase II of the West Garage Project. While 
the new service was initially planned to operate on a half-hour schedule like the 
Braintree, Framingham, and Woburn services, because of the dramatic air 
passenger reductions after September 11, 2001, (during Peabody's first week of 
service), to cut costs, Massport operated the Peabody Logan Express on hourly 
headways. In January 2004, in light of low levels of ridership on the Peabody 
Logan Express, Massport doubled service by going to a half-hourly schedule in 
an effort to stimulate ridership growth at Peabody. The service now operates on 
an hourly weekday schedule. 


In 2014, Massport initiated the interim Back Bay Logan Express pilot service, which 
provides travelers with three scheduled trips per hour between the Hynes 
Convention Center, Copley Square Station, and Logan Airport. The service continues 
as of the date of this EDR filing 


Enhancement of Existing HOV Services: Water Transportation 


In conjunction with the MBTA, Massport will 
pursue joint ticketing opportunities for the 
Hingham Commuter Boat and the Logan 
Airport Water Shuttle. 


Massport is reviewing the fee schedules and 
operating requirements of the dock to make 
it more accessible and convenient to 
potential water taxi operators. 


Initiate a new Boston Harbor Water shuttle 
service. 


Project Mitigation Tracking 


Implemented. This ticketing program was explored, implemented in mid-1995 
and discontinued in 2000 since many of the former users of this program now 
use the Harbor Express Service direct from Quincy to Logan Airport. 


Implemented. In the fall of 1995, Massport made physical improvements to a 
low-freeboard float at the Logan Airport Dock to create a dock capable of 
accommodating smaller vessels such as water taxis. In the fall of 2002, Massport 
completed expansion of the Harborside Dock to accommodate the demand of 
additional vessels and to comply with handicapped accessibility requirements. 
The improved dock increases capacity from a two float system to a seven float 
system to accommodate the various water shuttles, taxis, and charter boats that 
are licensed to use it. 


Implemented. Harbor Express service, between Logan Airport and the South 
Shore, began in November 1996, well before the opening of Phase I of the West 
Garage in September 1998. In 2001, the MBTA took over operations of this 
service. 
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Table 9-1 


West Garage Project Status Report (EOEA #9790) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Expand docking capacity at Logan Airport for 
water taxi and other services. 


Other Measures 


Coordinate with public and private entities to 
provide more extensive radio, television, and 
telephone announcements of poor traffic 
conditions with suggestions for alternative 
access modes. 


HOV Marketing and advertising. Massport 
will continue the advertising and marketing 
programs for HOV services with an emphasis 
on promoting MBTA, Logan Express and 
water shuttle services to and from the 
Airport. 


Project Mitigation Tracking 


Status 


Implemented. Massport accommodates water taxi services, enhanced the dock 
as described above, provides communication links for passengers to call the taxi, 
and allows taxi passengers to use the free water shuttle buses to access the 
terminals from the dock. Water taxi information is posted on the Massport 
website. Details on the Water Taxi are provided in Chapter 5, Ground Access to 
and from Logan Airport. 


Implemented. Callers to the Customer Information Line (1-800-23LOGAN) may 
access the latest traffic information, flight status, parking information, cell phone 
waiting lot information, or learn about alternative forms of transportation to and 
from Logan Airport. Starting in August 1999, real-time traffic information and 
parking became accessible on Massport's website. 


Massport regularly contacts the media to inform the public about roadway 
changes, parking shortages, and to encourage travelers to use HOV services. 
Similar information is disseminated on the Logan Airport e-mail subscriber list, 
the Massport website, Facebook, and on Twitter at twitter.com/bostonlogan. 


Implemented. Massport continues to market Logan Express services via 
Massport's website and other media. Massport continues to promote HOV 
services including availability, schedules, and fares to consumers through the 
Customer Information Line at 1-800-23LOGAN and the website that provides up 
to the minute information. HOV advertising boards, schedules, and maps are 
placed at all Logan Airport terminals, at the MBTA Blue Line Airport Station and 
at all shuttle bus drop-off/pick-up locations. 


Massport has actively promoted passenger water transportation in Boston 
Harbor for more than 20 years, playing a leadership role in policy development, 
planning, and promotions. This has included promoting vessel services at 
Logan Airport in the following ways: 


® Annual updates and in-terminal distribution of a brochure promoting 
water transportation at Logan Airport; 


= Annual updates of a harbor-wide water transportation map showing 
routes serving Logan Airport along with other routes and landings — 
Massport provides this map to the MBTA, area non-profits, and others 
interested in promoting passenger water transportation in Boston Harbor; 


" Updated information promoting passenger water transportation at 
Logan Airport on 1-800-23LOGAN and www.massport.com; and 


"Collecting, tracking, and disseminating passenger water transportation 
ridership data for Logan Airport passengers to aid in planning and facility 
development. 
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Table 9-1 


West Garage Project Status Report (EOEA #9790) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Prepare an inventory of private scheduled 
services including origins/destinations, 
schedule, and cost. 


Proceed with environmental review and seek 
funding for construction of People Mover 
system. 


Alternative Fuels Program. Massport is 
carrying out an extensive program to convert 
existing Massport-owned service vehicles to 
environmentally preferable sources. 


Massport will assess progress towards the 
achievement of HOV goals using on-Airport 
Automated Traffic Monitoring Systems 
(ATMS). 


Project Mitigation Tracking 


Status 


Implemented. Massport continues to update and track information and services 
by hundreds of privately operated passenger services certified to operate at 
Logan Airport. Industry changes with such operations make publication of reliable 
service and schedule information impractical, if not impossible. However, 
Massport continued to expand and update information on transportation options 
to Logan Airport using the latest information technologies, including: 


"Information and links to transportation companies on the Massport website. 
Some sites accessed through internet links provided passengers with online 
reservation services; 


™Most scheduled service operators provided placards with current schedules 
posted in bus stop shelters located on the curb at each terminal. Individual bus 
schedules were also available at the information booths; and 


= Transportation information database for online assistance at Logan Airport 
terminal information booths. 


Implemented. Massport completed the Environmental Assessment (EA) and 
Major Investment Study for the Logan Airport Intermodal Transit Connector 
(AITC). The AITC evolved out of the People Mover process and evaluated new 
access routes to both the MBTA Blue Line and the South Station Transportation 
Center. 


On February 25, 1997, Massport submitted to the U.S. House Committee on 
Transportation and Infrastructure an application for the Intermodal Surface 
Transportation Efficiency Act of 1991 (ISTEA) funds for the next phase of 
environmental review, planning, and design of the AITC. Congressman J. Joseph 
Moakley was the congressional sponsor; the project also had the support from 
the Secretary of Transportation and the U.S. Environmental Protection Agency 
(EPA). The Logan AITC was included, for an unspecified funding level, in the 1997 
ISTEA reauthorization bill. 


In 1998, Massport received a certificate on a Notice of Project Change (NPC) for 
the People Mover from the Secretary of EEA and a Finding of No Significant 
Impact (FONSI) on an EA from the Federal Transit Authority. In June 2001, 
Massport and the MBTA executed an interagency agreement for the purchase of 
eight Silver Line dual mode buses and the Massport Board approved the 
expenditure of approximately $13 million for this purchase. In 2004, Massport 
and the MBTA finalized the 10-year/$20 million dollar Inter-Agency Operating & 
Maintenance Agreement. Initial Silver Line service to the Airport began in 
December 2004 and full service began in June 2005 (refer to Chapter 5, Ground 
Access to and from Logan Airport for additional details). Services continue to be 
adjusted to meet growing demand. 


Implemented. Table 9-2 of this 2015 EDR details Massport's progress in 
achieving these measures. 


Implemented. Massport has an ATMS plan that provides daily traffic counts at 
all gateways and other critical locations. Massport uses technologies that utilize 
on-Airport traffic signal controllers and loops for traffic counting. The 

Logan Airport ATMS uses technologies that detect vehicle movement (inductive 
loop lines and microwave sensors). The project is complete and the upgraded 
ATMS is functioning as planned and designed. 


9-10 


Boston-Logan International Airport 2015 EDR 


Table 9-1 West Garage Project Status Report (EOEA #9790) 
Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Massport will assess progress towards the 
achievement of HOV goals by monitoring 
parked vehicles using systems such as the 
parking and revenue control (PARC) system. 


Status 


Implemented. Massport monitors all parking activity at Logan Airport and 
inventories all commercial parking facilities on a daily basis. Updated PARC 
systems were installed in the Terminal B Garage in 2004, with Central/West 
Garage following in 2005. Terminal E parking areas and the Economy Garage 
also have PARC systems. 


Measuring, Monitoring, and Evaluating Ground Access Improvements 


Monitor HOV Services (Logan Express, MBTA, 
water shuttle, limousine/bus, and taxi). 


Monitor passenger activity and employee 
modes of transportation. 


Massport supports the use of Automated 
Vehicle Identification (AVI) to monitor, 
manage, and facilitate efficient traffic 
operations at Logan Airport and elsewhere 
on the regional transportation system. 


Track the effectiveness of ground access 
measures. 


Source: Massport 


Implemented. Massport maintains a “real time” log of dispatcher reports for 
Logan Express, the taxi pool, and the bus/limousine pool and other ground 
transportation operations at Logan Airport. Massport coordinates with the MBTA 
and the operators of all water shuttles serving Logan Airport to track ridership 
and service schedules. Daily Logan Express ridership and operations data are 
submitted monthly to Massport. Massport maintains a Passenger Water 
Transportation Ridership Summary on a monthly basis. 


Massport maintains a continuing record, the Ground Transportation Unit (GTU) 
Daily Event Log, of all occurrences impacting the Airport roadways, terminal 
curbs, and access roads. This log cites such events as accidents, lane closures, 
bus delays, as well as routine and non-transportation events. 


Massport's Ground Transportation Operations Center (GTOC) is the command 
center for all transportation information in and around Logan Airport. Staff at 
GTOC monitor up to the minute traffic information to ensure Logan Airport bus 
services are running efficiently. The GTOC is staffed 24 hours per day. 


Implemented. The 2013 air passenger survey was conducted in the spring of 
2013 and is summarized in Chapter 5, Ground Access to and from Logan Airport. 
The most recent survey was conducted in the spring of 2016 and results of this 
survey will be reported on in the next ESPR. 


Implemented. An AVI system for Massport’s Logan Airport shuttles and Logan 
Express buses was implemented. All new buses are being procured with 
AVI/global positioning system (GPS), in anticipation of a planned “next bus” 
arrival notification system. In addition, the GTOC in the new Rental Car Center 
(RCC) is outfitted with the required equipment to track the new clean-fuel 
unified bus fleet. 


Implemented. Massport continues to track the effectiveness of its ground 
access mitigation programs in its annual Massachusetts Environmental Policy Act 
(MEPA) filings. See Chapter 5, Ground Access to and from Logan Airport for 2015 
details. 


Note: Text in italics detailing the mitigation measures is from Section IV, Mitigation of the West Garage Final EIR, January 31, 1995. 


Table 9-2 describes the Alternative Fuels Program, which was part of the West Garage Section 61 commitments. 


Project Mitigation Tracking 
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Table 9-2 


Alternative Fuels Program — Details of Ongoing Section 61 Mitigation Measures for 


the West Garage Project (as of December 31, 2015) 


Program Element 


Purchase four electric 
passenger utility vehicles 


Purchase five electric sedans 


Build compressed natural gas 
(CNG) quick-fill station 


Purchase five electric buses 


Purchase five electric pick-up 
trucks 


Use soy-blend diesel fuel 


Purchase additional AFVs 


Purchase six CNG buses 


Purchase four electric vans 


Install quick-charge kiosks for 
electric vehicles 


Develop slow-charge 
infrastructure 


Source: Massport 


Project Mitigation Tracking 


Projected Date of 
Completion/ Acquisition 


Winter 1995 


Winter and Summer 1995 
Spring 1995 


Spring and Summer 1995 


Spring 1995 


Spring 1995 


Spring 1995 


Summer 1995 


Summer 1995 
Summer 1995 


Ongoing 


Status 


Implemented. 


Implemented. 


Implemented. The CNG station has been operational since 1995. It is 
one of New England's largest retail CNG quick fill stations and serves 
approximately 34 Massport CNG vehicles (21 of which are the 
Massport-owned 42-foot CNG buses) along with a dozen Airport 
tenants including nearby hotel CNG shuttle bus fleets. In calendar 
year 2015, the station pumped approximately 32,176 gallon 
equivalents per month. Sixty-seven percent of the fuel is purchased 
by Massport and 33 percent by outside vendors. 


Implemented. Massport purchased two electric buses and leased 
one. These vehicles operated at Logan Airport between 1996 and 
2001. After more than six years of testing and evaluation, Massport 
determined that electric buses are neither durable nor dependable 
enough to function effectively in the demanding operating 
environment at Logan Airport. Massport’s new unified bus fleet 
includes clean diesel/electric hybrid buses. Massport will continue to 
evaluate electric and other alternative fuel vehicles (AFV) as new 
technologies become available. 


Implemented. 


Implemented. Massport's shuttle fleet operated on soy diesel from 
1995 to 1999. In 1999, all the buses were replaced with CNG buses. 
This fleet was fully replaced in 2012 by CNG and clean-diesel/electric 
hybrid buses. 


Implemented. Refer to Chapter 7, Air Quality/Emission Reductions for 
a list of AFVs. 


Implemented. The initial fleet of 26 CNG shuttle buses was fully 
replaced in 2012 with 32 60-foot clean diesel/electric hybrid buses 
and 18 42-foot CNG buses. Three additional CNG buses were added 
to the fleet in 2015, increasing the total from 18 to 21. 


Implemented. 


Implemented. 


Implemented. The electric charging infrastructure included 15 
inductive charging locations but these are not in use since there are 
no vehicles currently using inductive charging. In 2012, Massport 
installed 13 new electric vehicle (EV) charging stations to 
accommodate a total of 26 vehicles in the Central and Terminal B 
parking areas. The new Framingham Logan Express Garage also has 
two EV charging stations. 
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International Gateway Project (Terminal E) - EOEA #9791 
Permitting History: 

Certificate on the Final EIR issued on December 2, 1996. 

Section 61 Findings submitted to EEA June 26, 1997. 
Project Status 


The International Gateway Project (Figure 9-2) expanded and upgraded Terminal E to provide better service to 
international passengers. The original Terminal E was opened in 1974 and over time became outdated and too 
small to accommodate the growth in international travel. This project is being constructed in phases: 


Phase 1 - Complete. This phase of the project included a weather-protected outside airside bus portico with 
an elevator and escalator linking the ground floor with the second floor to accommodate passengers arriving 
on remotely parked aircraft that are unable to park at a gate because it is occupied by another aircraft. 


Phase 2 - Complete. This phase of the project enlarged Logan Airport's congested Federal Inspection 
Services (FIS) Facility, and improved the meeter/greeter lobby and the ticketing area of Terminal E to 
maximize passenger convenience and reduce processing times in the terminal. The project called for the 
reconstruction and expansion of Terminal E in and around the existing terminal while keeping it operational 
and safe. The new departure hall includes high ceilings, wood paneling, built-in artwork, and views of the city 
skyline. Additionally, to reduce curb and roadway congestion at Terminal E, this project also included a new 
separated roadway system for arrivals and departures. 


Future Phase - Transitioned to Terminal E Modernization Project (EEA #15434). The West Concourse 
element of the International Gateway Project and its three additional gates were approved but never 
constructed. These three gates are proposed as part of the upcoming Terminal E Modernization Project. 


Construction of this project commenced in the summer of 1998. Phase 1 was completed in 2004. The departure 
level of the terminal, including the new ticketing hall and departure level roadway, opened in May 2003. 
Enlargement of the FIS Facility and construction of the new arrivals level was completed in July 2007. Phase 2 is 
now complete. Preliminary work was completed for the West Concourse including planning for three additional 
contact gates that were never built. Additional information on the status of this project is available in 

Chapter 3, Airport Planning. 


As part of a separate new project, Massport is planning further modernization of the existing International 
Terminal E. The Terminal E Modernization Project will accommodate existing and long-range passenger 
forecasted demand for international service and will include the three permitted but not built gates from the 
West Concourse project, and four additional new aircraft contact gates. An ENF was filed in October 2015. The 
Draft EIR/EA was filed in July 2016, and the Final EA/EIR was filed in September 2016. On November 10, 2016, 
FAA issued a FONSI and on November 14, 2016 a ROD for the project (see Chapter 3, Airport Planning, for 
additional information). 


Table 9-3 lists each of the continuing mitigation measures for the International Gateway Project in the 

Section 61 Findings along with Massport’s progress in achieving these measures through the end of 2015. Many 
of the mitigation measures for this project have long since been implemented but it is noted in the tables when 

there have been recent updates. Completed design and construction phase measures are described in previous 

EDRs. 
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FIGURE 9-2 International Gateway Project 2015 Environmental Data Report 


Note: Runway 14-32 construction completed in November 2006 
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Table 9-3 


International Gateway Project Status Report (EOEA #9791) 


Section 61 Mitigation Measures (as of December 31, 2015) 


Mitigation Measure 


Alternative Fuel Outreach Program 


Massport is working cooperatively with the Environmental 
Protection Agency (EPA) and regional utility providers in 
coordinating an ongoing outreach program aimed at promoting 
the use of clean-burning alternative fuels. This program, which is 
also supported by fuel providers, vendors, and state and federal 
agencies, will offer information to airport tenants in the 
following areas: 


“ Notification of grant programs or other financial incentives 
for vehicle conversions. 


# Assistance in cost-benefit analysis for conversion of 
conventionally fueled vehicles to AFVs. 


# Assistance in placing airport tenants in contact with 
alternative fuel suppliers and product vendors. 


High Occupancy Vehicle (HOV) Promotion 


Massport will reserve terminal space for ground transportation 
ticket sales, reservations, and information. 


Attractive and distinctive signage and graphics will be utilized 
inside the terminal and out at the curb to clearly mark access to 
Logan Express, MBTA, water transportation, and other HOV 
options. 


As HOV services continue to develop and expand at Terminal E, 
Massport will expand its web page to encompass these new 
services and initiatives. 


Massport and the MBTA will offer, on a trial basis, the sale of 
MBTA tokens via a vending machine in the baggage claim area 
of Terminal C. 


Status 


Implemented. Massport continues to work cooperatively 
with Eversource, Alternative Vehicle Service Group (AVSG), the 
City of Boston, and the Massachusetts Clean Cities Coalition 
to promote the implementation and integration of Alternative 
Fuel Vehicles (AFVs) into local private and public fleets. In 
May 2007, Massport adopted two new policies to promote 
alternative fuel and hybrid vehicle usage at Logan Airport by 
others: 1) limited front-of-line taxi pool privileges; and 2) 
preferred parking locations in the Central Garage and the 
Economy Garage. These policies remain in effect. 


Implemented. This space has been provided in a staffed 
information area in the arrivals area of the new terminal. In a 
joint venture with the Massachusetts Bay Transportation 
Authority (MBTA) Charlie Card automated fare collection 
equipment was installed in all Logan Airport terminals in 
2006. In mid-2012, in an effort to encourage greater transit 
ridership, Massport commenced a pilot program for free 
boarding of the Silver Line at Logan Airport. Free Silver Line 
boarding continued throughout 2015. 


Implemented. Signage has been installed in the terminal and 
at the curbside identifying HOV curb locations. In 2012, 
Massport installed new digital signage at all terminal Silver 
Line curb locations to indicate next bus wait times, which has 
improved passenger convenience. 


Implemented. Massport continues to reflect service changes 
on its website. 


Implemented. The MBTA Charlie Card machines are located 
at the MBTA’s Blue Line Airport Station and in each of the 
Logan Airport passenger terminals. Massport continues to 
offer free service to Airport Station and the water shuttle dock 
with its fleet of compressed natural gas (CNG) and clean 
diesel/electric hybrid buses. Since the summer of 2012, 
Massport continues to sponsor a pilot program offering free 
rides on the Silver Line from Logan Airport to downtown 
Boston. 


Source: 
Note: 


Massport. 
Text in italics detailing the mitigation measures is excerpted from the Section 61 Findings submitted to the EEA, June 26, 1997. 
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Replacement Terminal A Project — EOEA #12096 


Permitting History 
Certificate on the Final EIR issued on November 16, 2000. 


Section 61 Findings submitted to EEA on August 31, 2001. 


Project Status 


The Replacement Terminal A Project (Figure 9-3) involved the complete demolition of the pre-existing 

Terminal A and construction of a new facility by Delta Air Lines, consisting of a main terminal linked to a satellite 
concourse. The old Terminal A was closed in May 2002 and demolition commenced shortly thereafter. The 
project was designed to be constructed in five phases. However, as a result of September 11, 2001, air traffic at 
Logan Airport reduced dramatically allowing Massport to relocate the airlines at Terminal A to other terminals 
with minimal impact, and to shut down Terminal A entirely rather than having to phase construction concurrent 
with passenger activity. As a result, construction progressed ahead of schedule in 2003 and 2004. Terminal A 
opened on March 16, 2005. 


In the spring of 2006, Delta Air Lines and Massport submitted an application for certification of Terminal A under 
the U.S. Green Building Council Leadership in Energy and Environmental Design® (LEED) Green Building Rating 
System™. LEED certification was awarded in June 2006, making Terminal A the first airport terminal in the world 
to be awarded LEED certification. 


The following sustainable elements were incorporated into the design of Terminal A: 


Water conservation — low-flow toilets and drip, rather than spray, irrigation. 


Atmosphere protection — zero use of chlorofluorocarbon (CFC)-based, hydrochlorofluorocarbon (HCFC) 
based, or halon refrigerants. 


Energy conservation — special roofing and paving materials that reflect solar radiation. Solar panels were 
installed on the roof of Terminal A in 2012. 


Materials and resources conservation — more than 10 percent of all the building materials used to 
construct the terminal were from recycled materials. 


Enhanced indoor environmental air quality — low and volatile organic compound (VOC) free adhesives, 
sealants, paints, and carpets were used. 


Sustainable sites — bicycle racks were installed in proximity to bus and subway systems. 


Table 9-4 lists each mitigation measure in the Section 61 Findings along with Massport’s progress in achieving 
these measures through the end of 2015. 
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FIGURE 9-3 Replacement Terminal A Project 2015 Environmental Data Report 
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Table 9-4 


Replacement Terminal A Project Status Report (EOEA #12096) 


Section 61 Mitigation Measures (as of December 31, 2015) 


Mitigation Measure 


Project Design Mitigation 


Status 


Logan Transportation Management Association (TMA) Participation 


Delta Air Lines, Inc. has joined Massport’'s Logan TMA. Delta 
Air Lines will designate an Employee Transportation Advisor 
at Terminal A to be the conduit between the Logan TMA 
Coordinator and Delta Air Lines employees. 


Additionally, Delta Air Lines will provide the following 
services as part of their Transportation Demand 
Management Program through the Logan TMA 
Transportation subsidy for full-time Delta Air Lines 
employees at Logan Airport; ride matching/carpooling; 
vanpooling; guaranteed ride home; preferential parking for 
HOVs; shuttle to and from employee parking. 


Recycling Program 


The Replacement Terminal A will be included in within 
Massport’s terminal recycling program. 


High Occupancy Vehicle (HOV) Promotion 


HOV access can be accommodated on the departures level 

and will be designated near main entrances to the terminal 
building to ensure efficient and convenient unloading by air 
passengers who use these mode-types to access the Airport. 


The inner-most curb of [the arrivals level] will be designated 
exclusively for HOVs and taxis, similar to the departures level. 


Project Mitigation Tracking 


Implemented. Delta Air Lines joined the Logan TMA and 
designated an Employee Transportation Advisor. 


Implemented. Transportation Demand Management (TDM) 
services are provided through Delta Air Lines and the 
Logan TMA. 


Implemented. Paper, plastic, aluminum, glass, and cardboard 
are recycled at Terminal A. In 2013, Massport converted to 
single stream recycling in all terminals. Massport established 
aggressive recycling goals as part of its 2015 Logan Airport 
Sustainability Management Plan and is actively working to 
reduce waste and increase its recycling rate. As part of this 
effort, Massport installed liquid diversion stations at the security 
checkpoint for Terminals A, B, C, and E in the spring of 2016. 
Passengers are now able to empty their bottles before security 
and re-fill them again on the secure side for the remainder of 
their journey. 


Implemented. Curbside HOV lanes give HOV modes 
preferential access to Terminal A for passenger convenience at 
both the arrival and departure levels. 


Coinciding with the opening of the Rental Car Center (RCC) (and 
its new on-Airport shuttle bus operations), in September 2013, 
Massport made improvements to the terminal curbsides to 
increase access for HOV/transit/shared-ride modes. The 
improvements followed several general principles: situate HOV 
modes to the curb closest to the terminal and locate the 
Airport's Blue Line/RCC shuttle stop adjacent to the Silver Line 
stop. Terminals B, C, and E underwent the most significant 
changes; in fact, the ground level of the Terminal B garage was 
converted to a taxi and limousine pick-up area, eliminating all 
commercial parking from that level, and allowing extra curb 
space to be better allocated among the remaining HOV and 
other modes. Terminal A, which already had the primary HOV 
modes pick-up at the terminal curb (and private vehicles pick-up 
at the second/outer curb), underwent the fewest changes 
(notably relocating the Silver Line bus stop to be adjacent to the 
Blue Line/RCC shuttle stop). The curb improvements also 
included adding electronic “next bus arrival time” displays for the 
Massport shuttles, Silver Line, and Logan Express buses. 
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Table 9-4 


Replacement Terminal A Project Status Report (EOEA #12096) 


Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Ground Service Equipment (GSE) Conversion 


In conjunction with the Project, Delta Air Lines will implement 
a program for conversion of its entire GSE fleet at Terminal A 
as soon as viable alternative fueled fleet vehicles become 
available and can be effectively integrated into Delta Air 
Lines’ operations at Terminal A. Delta Air Lines will introduce 
battery powered baggage tugs and belt loaders with the 
replacement terminal and convert this portion of the GSE fleet 
by the end of 2008. This represents over 40 percent of Delta 
Air Lines’ current GSE fleet. 


Delta Air Lines will also examine the feasibility of locating a 
Compressed Natural Gas (CNG) fill station at Terminal A. The 
availability of a CNG fueling station would facilitate 
conventionally-fueled vehicles to be replaced with CNG-fueled 
vehicles where this vehicle option is offered. Delta Air Lines will 
introduce these vehicles into its GSE fleet as soon as they 
become available and are determined to be feasible and 
practicable for use at Terminal A. 


Where new alternative fuel vehicles (AFVs) are developed and 
determined to be cost effective and in available supplies, Delta 
Air Lines will integrate their use into its Terminal A GSE fleet 
operations. 


Finally, Delta Air Lines will provide Massport with an annual 
status report/update on the GSE conversion program at 
Terminal A, for inclusion in Massport’s annual Environmental 
Data Report (EDR). 


Operational Mitigation Measures 


Minimizing nighttime movement of aircraft to and from 
hardstand positions. 


Project Mitigation Tracking 


Status 


Implemented. Terminal A incorporates infrastructure for GSE 
charging. In September 2009, Massport approved a $3 million 
dollar loan to Delta Air Lines for the purchase of 
battery-powered baggage tugs and battery powered-baggage 
conveyor belt vehicles. Delta Air Lines purchased 50 electric 
baggage cart tugs, 25 electric baggage conveyor belt vehicles, 
and charging stations for each vehicle. Thirty-two GSE charger 
installations have been completed and are currently serving 
electric GSE. 


Implemented. Delta Air Lines examined the feasibility of 
locating the CNG fill station at Terminal A and determined it to 
be infeasible given that the GSE conversions are trending 
toward electric vehicles and electric vehicle infrastructure. A 
public access CNG fuel facility is available on the Airport at 

81 North Service Road. 


Implemented. As described earlier, Delta Air Lines has 
purchased electric baggage tugs and belt loaders and will 
continue to determine the feasibility of integrating other 
alternative fuel GSE, as available. 


Implemented. Terminal A includes 32 electric charging stations 
for Delta Air Lines’ electric ramp vehicles. Delta Air Lines 
continues to study which AFVs and infrastructure are best suited 
for its future GSE operations. 


Implemented. In accordance with the Noise Rules, Massport 
continues to restrict nighttime movement of aircraft under their 
own power between 10:00 PM and 7:00 AM, and Massport also 
requires towing during this time period. 
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Table 9-4 Replacement Terminal A Project Status Report (EOEA #12096) 
Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Using single engine taxiing and pushback to the extent 
feasible and practicable, recognizing that such use is always 
at the discretion of the pilot in charge of the aircraft based 
upon his or her experience and safety and operational 
considerations. 


Testing alternative de-icing methods to reduce the amount of 
glycol usage. 


Source: Massport 


Status 


Implemented. Massport has conducted two surveys of 

Logan Airport air carriers (2006 and 2009) to understand the 
extent single engine taxiing is used at Logan Airport. Massport 
annually issues letters to air carriers in support of single engine 
taxiing when consistent with safety procedures. Massport is an 
active member of the Federal Aviation Administration (FAA) 
Partnership for Air Transportation Noise and Emissions 
Reduction (PARTNER) program on reducing noise and 
emissions. In 2009, Massport offered to facilitate the 
undertaking by the Massachusetts Institute of Technology (MIT) 
of a more detailed survey of pilots at Logan Airport to better 
understand the use of single engine taxiing. MIT completed its 
survey and issued a paper in March 2010 (as provided in the 
2010 EDR). The MIT survey confirms earlier Massport survey 
findings that single engine taxiing is an important operational 
measure used by airlines to conserve fuel and is extensively 
used at Logan Airport. Based on the more detailed survey 
results, Massport will tailor future communication to airlines to 
further encourage the use of single engine taxiing, when safe to 
do so, within the Logan Airport operational context. In 2015, 
Massport sent letters to the Boston Airline Community and the 
Logan Airport user community encouraging them to consider 
the use of single engine taxiing when safe to do so. This is 
provided in Appendix L, Reduced/Single Engine Taxiing at Logan 
Airport Memorandum of this 2015 EDR. 


Ongoing. Delta Air Lines is currently participating in the Logan 
Deicer Management Feasibility Study to evaluate alternatives to 
reduce discharges to Boston Harbor. The study report will be 
submitted to the U.S. Environmental Protection Agency (EPA) in 
May 2017. 


Note: Text in italics detailing the mitigation measures is excerpted from the Section 61 Findings submitted to the EEA, August 31, 2001. 


Project Mitigation Tracking 
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Logan Airside Improvements Planning Project - EOEA #10458 


Permitting History 
Certificate on the Final EIR issued on June 15, 2001. 
Section 61 Findings dated June 8, 2001, on the Final EIR. 


In June 2002, the Federal Aviation Administration (FAA) filed a Final Environmental Impact Statement 
(Final EIS) and issued the ROD in August 2002 approving a unidirectional runway and other improvements, 
but deferred a decision on the centerfield taxiway pending additional review by the FAA. 


In November 2003, the Superior Court of the Commonwealth modified a 1976 injunction prohibiting 
construction of a new runway at Logan Airport, pending further environmental review. The injunction 
modification allowed construction of the runway in accordance with the MEPA Certificate on the Final EIR 
and the FAA's ROD on the Final EIS. 


In accordance with the Secretary of EEA’s Certificate on the Final EIR, Massport amended its final Section 61 
Findings issued in 2001 to incorporate mitigation measures added or refined through the federal 
environmental review process. As a result, Massport amended its initial Section 61 Findings on 

October 21, 2004, to include mitigation measures required of it in the FAA’s ROD. 


In April 2007, the FAA issued a ROD on the centerfield taxiway improvements based on its review of 
supplemental information. 


Project Status 


Project construction commenced in 2004. Runway 14-32 opened on November 23, 2006. The first full year of 
operation of Runway 14-32 was 2007. 


Realignment of the southwest corner taxiway system was completed in 2007. 
Taxiway D extension was completed in 2010. 
Taxiway N realignment is anticipated to commence after 2015. 


Reduction in approach minimums on Runway 15R and 33L was implemented in 2013 following completion of 
the 33L Light Pier replacement and FAA testing of new Instrument Landing System (ILS) equipment. 


The Logan Airside Improvements Planning Project (Figure 9-4) involved the construction of a new unidirectional 
Runway 14-32 and centerfield taxiway, extension of Taxiway D, realignment of Taxiway N, improvements to the 
southwest corner taxiway system, and reduction in approach minimums on Runways 22L, 27, 15R, and 331. 
Reduction in approach minimums on Runway 15R and 33L were approved in the EIS. However, implementation 
for approach minimum reductions depended upon realignment of the ILS. The construction impacts of 
relocating the ILS localizer and new Category III ILS equipment were addressed in the environmental review of 
the RSA enhancements for Runway 33L (EOEA #14442). The Category III ILS began operations in 2013. 


Table 9-5 summarizes the mitigation measures contained in the amended Section 61 Findings issued on 
October 21, 2004, and reports on the status of implementation. Table 9-5 addresses only ongoing requirements, 
and it is noted when there are recent updates. Documentation on design and construction measures is 
contained in previous EDRs. 
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FIGURE 9-4 Logan Airside Improvements 2015 Environmental Data Report 


Note: Runway 14-32 construction completed in November 2006 
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Table 9-5 


Logan Airside Improvements Planning Project (EOEA #10458) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) 


Mitigation Measures 


Runway 14-32 Operations and Construction Mitigation 


Operational procedures for unidirectional Runway 14-32 will include 
over water flight operations only, arrival operations in east-to-west 
direction from Runway 32 approach end, and departure operations 
from west-to-east direction from the Runway 14 departure end. 
Massport will enter into contract with appropriate government body 
and/or community group(s) to enforce intended unidirectional 
runway, if requested. Lighting, marking, and instrumental 
components of Runway 14-32 will be designed for a unidirectional 
runway. No parallel or other type taxiway facility will be constructed 
to allow east-to-west direction departures from the Runway 32 end. 


The Federal Aviation Administration (FAA) endorsed the unidirectional 
limitations on Runway 14-32 and has agreed to develop air traffic 
control procedures to ensure safe and efficient operation of the 
unidirectional limitation, subject to variances that may be required to 
accommodate particular aircraft emergencies. 


Wind-Restricted Use of Runway 14-32 


Restrict the use of Runway 14-32 to those times when winds are equal 
to or greater than 10 knots from the northwest or southeast (between 
275 degrees and 005 degrees, or 095 degrees and 185 degrees, 
respectively). 


Mitigation Policies/Programs 
Regional Transportation Policy 


Engage in promoting increased utilization of regional airports. 


Cooperative transportation planning with the various transportation 
agencies to ensure an integrated regional transportation infrastructure 
(ie, improved highways, public transportation, high-speed rail, private 
transportation services to improve regional airport access). 


Massport will continue to exercise operational control over Worcester 
Regional Airport. 


Project Mitigation Tracking 


Status 


Implemented. Runway 14-32 was constructed for 
unidirectional operation. All lighting, marking, and 
navigational instrumentation was constructed and is 
operated for unidirectional use only. There is no parallel 
or other type of taxiway facility that would facilitate 
east-to-west direction departures from the Runway 32 
end. The construction mitigation measures were 
incorporated into the final design specifications and 
were implemented during construction. Runway 14-32 
opened on November 23, 2006. 


Implemented. Massport provided initial data to support 
FAA's effort. The FAA implements the wind restriction in 
compliance with the federal Record of Decision (ROD). 


Implemented. During 2001, Massport, together with the 
FAA and the six New England Regional State Aviation 
Directors, developed a scope of work and selected a 
technical team to undertake the New England Regional 
Aviation System Plan (NERASP) Update study. In 2002, 
the Massport Board approved 10 percent funding with a 
90-percent federal match toward the $1.6 million study. 
Please refer to Chapter 4, Regional Transportation, for 
additional information on Massport's cooperation on 
regional transportation efforts. 


Implemented. The Authority exercised operational 
control over Worcester Regional Airport as part of 
Massport's agreement with the City of Worcester which 
went into effect on January 15, 2000. In April 2004, 
Massport and the City of Worcester agreed to a 
three-year extension of the Operating Agreement, 
extending Massport's operation of the Airport through 
June 2007. Subsequently, both parties agreed to a 
further extension. Legislation was passed in 2009 
requiring Massport to assume ownership of Worcester 
Regional Airport. Massport’s ownership of Worcester 
Regional Airport commenced on July 1, 2010. 
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Table 9-5 


Logan Airside Improvements Planning Project (EOEA #10458) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Massport will continue to attract new air service to Worcester 
Regional Airport 


Traveler and air service awareness will be provided to 
Worcester Regional Airport via marketing campaigns. 


Develop and maintain an aviation information database to 
include: aviation trend tracking reports for distribution to 
interested parties; statistical summaries of passenger levels, 
aircraft operations and airline schedule data at major New 
England regional airports; include a summary of regional 
airport trends and service developments in an Annual Report. 


Participate in other regional/state aviation forums. 


Continue to work with FAA/regional airport directors to 
complete a New England Airports System Study to evaluate 
regional airports performance. FAA committed to work with 
other participants in the preparation of the study. 


Encourage transportation initiatives (i.e., commuter rail, rail or 
other links between regional airports) by relevant agencies or 
other governmental bodies through Transportation Bond Bill or 
other legislative initiatives to implement an improved effective 
regional transportation system. 


Project Mitigation Tracking 


Status 


Implemented. Following the events of September 11, 2001, the 
last commercial operator, US Airways Express, ceased operations 
out of Worcester in early 2003. In 2003 and 2004, Massport 
continued to work with the City of Worcester to attract passenger 
service for Worcester Regional Airport. Service by Allegiant 
Airways commenced in December 2005 but ceased in 

September 2006. Commercial passenger service was regained 
when Direct Air began scheduled charter services in 

November 2008, but commercial passenger services ceased again 
in 2012. Massport continues to work with carriers and make other 
facility improvements to develop and sustain commercial service 
from Worcester. In 2013, JetBlue Airways began commercial 
service to two Florida locations from Worcester Regional Airport; 
as of this filing, over 350,000 passengers have been served since 
JetBlue service began in November 2013. 


Implemented. Massport continues to aggressively market the 
Airport to potential commercial air service carriers. Massport 
worked with JetBlue Airways to begin service out of Worcester 
Regional Airport in November 2013. JetBlue currently serves two 
Florida destinations from Worcester. 


Implemented. Massport collects regional airport data. A 
summary of individual airport activity is published annually in the 
Environmental Data Reports (EDRs) and Environmental Status and 
Planning Reports (ESPRs). 


Implemented. The NERASP study was completed in the fall of 
2006. Massport continues to participate in regional and state 
aviation forums as they exist. Please refer to Chapter 4, Regional 
Transportation, for additional information on Massport's 
cooperation on regional transportation efforts. 


Implemented. The NERASP Study was published in 
October 2006. 


Implemented. Massport continues to provide support for 
regional transportation legislation and funding for other modes of 
transportation including the Massachusetts Bay Transportation 
Authority (MBTA) Silver Line and water transportation. Massport's 
support was instrumental in the opening of the Anderson 
Regional Transportation Center (RTC) in Woburn which provides a 
station building for ticketing, baggage and passenger services, 
approximately 2,400 parking spaces for daily and overnight 
parking, loading platforms for Logan Express and local buses, 
improved access from Interstate 93 via a new interchange 
constructed and opened by the Massachusetts Department of 
Transportation (MassDOT, formerly the Massachusetts Highway 
Department), and a new high-level platform commuter rail 
station. 
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Table 9-5 


Logan Airside Improvements Planning Project (EOEA #10458) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Continue to support inter-city rail planning through the Boston 
Metropolitan Planning Organization (MPO). 


Allow Massport's Logan Express satellite parking lots and 
stations available for third-party bus and park-and-ride 
connections to other regional airports, including Worcester, 
Manchester, and Providence. 


Sound Insulation 


Sound insulation is being provided within the Boston Logan 
Airside Improvements Planning Project Mitigation Contour 
including the affected residences of Chelsea, East Boston, 
Winthrop, and Revere. Through special project mitigations, FAA 
funding will be provided for residences with building code 
considerations to allow for the necessary upgrades thereby 
ensuring eligibility and participation in the sound insulation 
program. If FAA funding is unavailable to complete sound 
insulation to residences within the DNL 65 dB contour as a 
result of project implementation, Massport will provide the 
funding.” 


Preferential Runway Advisory System (PRAS) 


Massport will develop and implement a PRAS monitoring 
system and a new distribution system for reporting that will 
expand the contents of Massport's Quarterly Noise Reports and 
will involve the expansion of the distribution list to include the 
Logan Airport Citizens Advisory Committee (CAC). Runway 
utilization, dwell, and persistence reports will be included in the 
ESPR filings with MEPA. Massport will continue to work with 
FAA to design additional reports to enhance the attainment of 
PRAS and Massport will begin to work with CAC to update 
PRAS. The current PRAS system will remain in place until 
superseded. 


Project Mitigation Tracking 


Status 


Implemented. Massport continues to actively participate in the 
Boston MPO and contributes to the policy discussions in all 
modes of transportation. 


Implemented. Upon request and review, Massport will continue 
to allow third party bus operators to provide service to regional 
airports from Logan Express facilities. In 2007, Massport enacted 
an agreement with Manchester-Boston Regional Airport to allow 
operation of a shuttle service between Manchester-Boston 
Regional Airport and the RTC in Woburn. That pilot program was 
replaced by hourly van service in 2008. 


Implemented. Sound insulation is being implemented in full 
compliance with state and federal regulatory requirements and 
mitigation commitments. Since 1986, Massport has sound 
insulated nearly 6,000 residential buildings totaling over 
11,515 dwelling units. 


See Chapter 6, Noise Abatement, for additional details on Sound 
Insulation. 


Implemented. Massport, FAA, and the CAC initiated a noise study 
of Logan Airport. PRAS review and reporting are incorporated into 
the noise study. During Phase 2 of the on-going Boston Logan 
Airport Noise Study (BLANS) the Logan Airport CAC voted to 
abandon PRAS because it had not achieved the intended noise 
abatement. For additional information, refer to Chapter 6, Noise 
Abatement. Runway utilization, dwell, and persistence reports 
continue to be included in the annual ESPR and EDR filings. 
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Table 9-5 


Logan Airside Improvements Planning Project (EOEA #10458) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Noise Abatement Study 


FAA has committed to undertake a noise abatement study that 
will include enhancing existing or developing new noise 
abatement measures applicable to aircraft overflight impacts, 
which will take into account environmental benefit, operational 
impact, aviation safety and efficiency, and consistency with 
applicable legal requirements. The scope of this study has been 
completed through the joint efforts of FAA, the CAC, and 
Massport as required by the ROD. Massport will work with the 
CAC and FAA to assess the existing PRAS at Logan Airport in 
accordance with Section 10.0 of the Section 61 Findings and 
will continue to participate in the noise study as contemplated 
in the ROD. 


Status 


Implemented. The FAA, in conjunction with Massport and the 
Logan Airport CAC, initiated the Boston Overflight Noise Study 
(BONS). Phase 1 of the study, completed in early 2007, defined 
and will seek to implement changes to flight tracks to minimize 
impacts from aircraft overflights which do not require a detailed 
Environmental Assessment (EA). Federal funding for Phase 2 was 
requested early to ensure seamless continuation of the study and 
transition. Phase 2 of the BLANS was completed in 2012. It 
addressed additional noise abatement alternatives that will 
require detailed analysis to meet FAA environmental 
requirements. Massport is working with the Logan Airport CAC 
and FAA on Phase 3 of the BONS Study to design a runway use 
plan for the Airport. Phase 3 is expected to be completed by 
December 2016. FAA has begun implementing new RNAV 
procedures that were designed in Phase 1. Please refer to website 
www.bostonoverflight.com for more details. 





Peak Period Monitoring and Demand Management Program (DMP) 


Massport will develop and implement a Peak Period Pricing 
(PPP) program or an alternative DMP. Massport will identify 
standards to allow airlines to accurately predict scheduling 
costs and modify accordingly. Massport will establish and 
maintain a monitoring system. 


Massport will comply with its commitments with respect to PPP 
or alternate DMP. FAA has indicated in the ROD that it stands 
ready to assist Massport in this endeavor. 


Project Mitigation Tracking 


Implemented. In July 2004, Massport filed a proposed rule with 
the Office of the Massachusetts Secretary of State to formally 
initiate the state rulemaking process and public review of a 
proposed rule to establish a peak period surcharge during 
designated peak delay periods at Logan Airport. The filing was 
followed by a public comment period that lasted through 
November 15, 2004. During the comment period, Massport 
conducted two public hearings to receive comments on the 
proposed regulation. The Massport Board voted to establish the 
peak period surcharge program on January 16, 2005. The program 
has been in place since that date. Please refer to Appendix K, 2015 
Peak Period Pricing Monitoring Report. 
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Table 9-5 Logan Airside Improvements Planning Project (EOEA #10458) 
Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Single Engine Taxi Procedures 


Develop and implement a program designed to maximize the 
use of single engine procedures by all tenant airlines, consistent 
with safety requirements, pilot judgment and federal law 
requirements. 


Report on Progress of Logan Transportation 
Management Association (TMA) 


Source: Massport 


Status 


Implemented. Massport supports the use of single engine taxiing 
when it can be done safely, voluntarily, and at the discretion of the 
pilot. Massport has conducted two surveys of Logan Airport air 
carriers (2006 and 2009) to understand the extent single engine 
taxiing is used at Logan Airport. Massport has also issued letters 
to air carriers in support of single engine taxiing when consistent 
with safety procedures. Massport is an active member of the FAA 
Partnership for Air Transportation Noise and Emissions Reduction 
(PARTNER) program on reducing noise and emissions. In 2009, 
Massport offered to facilitate the undertaking by the 
Massachusetts Institute of Technology (MIT) of a more detailed 
survey of pilots at Logan Airport to better understand the use of 
single engine taxiing. MIT completed its survey and issued a paper 
in March 2010 (as provided in the 2010 EDR). The MIT survey 
confirms earlier Massport survey findings that single engine 
taxiing is an important operational measure used by airlines to 
conserve fuel and is extensively used at Logan Airport. In 2015, 
Massport issued letters to air carriers in support of single engine 
taxiing when consistent with safety procedures. A copy of these 
letters is included in Appendix L, Reduced/Single Engine Taxiing at 
Logan Airport Memorandum of this 2015 EDR. 


Implemented. Chapter 5, Ground Access to and from Logan 
Airport discusses the status of the Logan TMA and efforts to 
increase Logan TMA membership and overall high occupancy 
vehicle (HOV) access to Logan Airport. Since MassRIDES began 
management of the Logan TMA in January 2006, the joint focus 
has been on expanding Logan TMA services, broadening HOV 
options, and supporting all major Logan Airport tenants to 
become members and actively participate in the Logan TMA. A 
local “Sunrise Shuttle” has been operating since 2007. 


Note: The mitigation measures in italics are those that were referenced in the FAA's ROD and later incorporated into the 


October 21, 2004 amended Section 61 Findings. 


Project Mitigation Tracking 
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Southwest Service Area (SWSA) Redevelopment Program, EEA #14137 


Permitting History 
Certificate on the Final EIR issued on May 28, 2010. 
Section 61 Findings submitted to EEA on June 29, 2010. 


Project Status 


Massport is redeveloping the SWSA and has completed the new RCC. In addition to customer service benefits, 
consolidation of the rental car operations and their shuttle buses into one coordinated operation will result in 
reduced vehicle miles traveled (VMT) and associated air emissions. See Chapter 5, Ground Access to and from 
Logan Airport, for additional information on VMT reductions. 


Construction of enabling projects commenced in late summer 2010 as final design of the facility continued 
through 2011. All RCC facilities (the Garage Structure, Customer Service Center, permanent Quick Turnaround 
Areas (QTAs) 1 and 2, and temporary QTAs 3 and 4) would be constructed first. The first rental car companies 
moved into the QTA 1 in mid-2013 and the remaining companies by early 2014. By the end of 2015, the entire 
project was completed and fully operational. Logan Airport's new bus fleet, comprising 21 Compressed Natural 
Gas (CNG) buses and 32 clean diesel/electric buses, has fully replaced the entire fleet of diesel rental car shuttle 
buses now that the RCC is fully operational. Three additional new CNG buses were put into service in the 
summer of 2015, increasing the total from 18 to 21 buses. Additionally, in keeping with Massport’s commitment 
to sustainability, the Authority is proud that the RCC was awarded Logan Airport's first LEED Gold Certification in 
2015. 


Table 9-6 outlines the SWSA Redevelopment Program Section 61 commitments which Massport, the 
construction contractors, and the rental car companies will implement as part of the design, construction, and 
operation of the facility. This project is now complete and there is updated progress for each mitigation 
measure. 
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Table 9-6 Southwest Service Area (SWSA) Redevelopment Program (EEA #14137) 
Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) 


Mitigation Measure 


Site Design 
Stormwater Management 


Improve quality of runoff by upgrading stormwater management 
facilities site-wide, reducing the volume of flow to the Maverick Street 
Outfall by increasing pervious area site-wide, utilization of Low Impact 
Design elements, and replacing uncovered parking areas with 
buildings. 


Design new sanitary and drainage systems to result in an overall 
reduction in combined sewer overflow volumes at the Porter Street 
Outfall and eliminate discharge to Maverick Street Outfall and Bird 
Island Flats/West Outfall. 


Remediation and Underground Fuel Storage Systems 


Remove all existing car rental fueling systems and associated tanks 
and replace with current, state-of-the-art vehicle fueling and washing 
facilities. 


Develop a Soil Management Plan and submit to the MassDEP prior to 
construction for the Activity and Use Limitations (AUL) areas. 


Project Mitigation Tracking 


Status 


Implemented. These stormwater design features were 
included in the final project design and are part of the 
project. The stormwater features include 27 stormceptors 
that were constructed as part of this project. 
Stormceptors are prefabricated, underground units that 
separate oils, grease, and sediment from stormwater 
runoff when installed as part of a pipe conveyance 
system. 


Implemented. The sanitary sewer system adds new 
connections at Gove Street and Harborside Drive. 
Sanitary flows to the Maverick Street sewer were 
significantly reduced once the connection was 
completed. The stormwater analysis showed an overall 
reduction in the post-development stormwater flows for 
the project, as well as reductions in flows to the Porter 
Street and West Outfalls and elimination of stormwater 
flow to the Maverick Street Combined Sewer. Both the 
sanitary sewer system and stormwater drainage system 
are completed. 


Implemented. This element has been implemented as 
part of the Quick Turnaround facilities. 


Implemented. An Excavated Materials Management and 
Disposal Plan was prepared by a Licensed Site 
Professional (LSP). Two Release Abatement Measure 
(RAM) Plans for work within AUL areas were submitted 
by the Contractor's LSP to the Massachusetts 
Department of Environmental Protection (MassDEP) in 
accordance with the Massachusetts Contingency Plan 
(MCP). Construction occurred within two AUL areas, 
associated with MCP sites identified by Release Tracking 
Numbers (RTNs) 3-00956 and 3-2690, and submittal of 
the RAM Plans were required to detail procedures for 
managing contaminated soil. RAM Completion Reports 
were filed in October 2014 for both MCP sites and no 
ongoing activity is anticipated related to the RAM Plans. 


9-29 


Boston-Logan International Airport 2015 EDR 


Table 9-6 


Southwest Service Area (SWSA) Redevelopment Program (EEA #14137) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Noise Reduction Measures 


Eliminate individual rental car shuttle buses and combine Massport 
Airport Station buses (routes 22/33/55) through the Unified Bus 
System; thereby, reducing the overall number of rental car-related 
buses circulating on-airport and associated noise. 


Incorporate noise reduction strategies into site design, such as solid 
fences/walls, gateway signs/walls, and landscaped berms. 


Phase 2 SWSA Airport Edge Buffer and Other Site 
Landscaping 


Construct other site landscaping that encourages walking/biking by 
providing safe and welcoming corridors, reduces environmental 
impact (water efficient; reduce and filter runoff), and screens the 
SWSA from neighboring properties. 


Building Design 
Energy Efficiency 


Optimize daylight and natural ventilation within the Garage 
Structure (a Code classification for an “open parking structure”) to 
eliminate the need for substantial mechanical ventilation systems. 


Reduce energy consumption by a minimum of 20 percent (as 
required by MA LEED Plus) by properly sizing building mechanical 
systems and incorporating high performance/energy efficient 
mechanical and electrical building systems, such as highly-reflective 
(high-albedo) roofing materials, reduced lighting intensities, 
high-efficient heating and cooling systems, and daylighting 
techniques with window and skylight glazing. 


Reduce overall electricity consumption by 2.5 percent through the use 
of on-site renewable energy (which contributes to the overall 
20 percent energy efficiency performance criteria above). 


Conduct a third-party commissioning process to ensure the 
effectiveness of building systems (as required by MA LEED Plus). 


Water Efficiency and Wastewater Reduction 


Reduce water use demand by a minimum of 20 percent (as required 
by MA LEED Plus) and to strive for a 30 percent reduction through 
utilization of high-efficiency/ow-flow plumbing fixtures and car wash 
water reclamation systems. 


Project Mitigation Tracking 


Status 


Implemented. Massport purchased a new bus fleet 
which was put into operation in 2012. The new bus fleet, 
comprising 21 compressed natural gas (CNG) buses and 
32 clean diesel/electric buses, has fully replaced the 
entire fleet of diesel rental car shuttle buses with the 
Rental Car Center (RCC) opening in 2013. Three 
additional CNG buses were put into service in September 
2015, increasing the total from 18 to 21 buses. 


Implemented. All noise reduction measure were 
constructed. 


Implemented. The Phase 2 SWSA buffer was completed 
in the fall of 2015. 


Implemented. This element is included in the 
completed project. 


Implemented. This element is included in the 
completed project. 


Implemented. This element is included in the 
completed project. 


Implemented. Massport completed the commissioning 
process and the project met Leadership in Energy and 
Environmental Design's (LEED’s) standard for Enhanced 
Commissioning. 


Implemented. This element is included in the 
completed project. 
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Table 9-6 


Southwest Service Area (SWSA) Redevelopment Program (EEA # 14137) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Reduce water use demand and wastewater generation by reclaiming 
and reusing car washing water. 


Potential collection of and reuse of stormwater runoff for irrigation of 
landscaped areas. 


Noise Reduction Measures 


Improve the Quick Turnaround Areas (QTAs), including the 
elimination of outdoor loudspeakers, elimination of car drying blowers 
through state-of-the-art equipment, enclosed vacuum compressors, 
and incorporation of six to eight-foot high solid walls/fences designed 
to further reduce noise from activities at the QTA facilities, including 
car washing and vehicle movements. 


Transportation and Parking 
Roadway Improvements 


Reconstruct Porter Street, including turnaround for exiting taxis. 


Reconfigure SR-14 and new alignment of Ramp 1A-S. 


Construct new dedicated Unified Bus System access and ramp off of 
SR-14. 


Reconstruct traffic signals and pedestrian accommodations at the 
Harborside Drive/Porter Street intersection. 


Reconstruct, widen, and convert Jeffries Street to one-way northbound, 
between Harborside Drive and Tomahawk Drive. 


Reconstruct traffic signals and pedestrian accommodations at the 
Harborside Drive/Jeffries Street intersection. 


Construct the extension of Tomahawk Drive — a one-way westbound 
roadway connecting Harborside Drive with the Maverick Street Gate 
and Garage Structure. 


Reconstruct traffic signals and pedestrian accommodations at the 
Harborside Drive/Hotel Drive intersection. 


Reconfigure inbound lane of the Maverick Street Gate to provide 
additional queue storage. 


Project Mitigation Tracking 


Status 


Implemented. This element is included in the 
completed project. 


Not implemented. This element was considered as part 


of the final design, but was not included in the 
completed project. 


Implemented. This element is included in the 
completed project. 


Implemented. This element is included in the 
completed project. 


Implemented. This element is included in the 
completed project. 


Implemented. This element is completed. 


Implemented. This element is included in the 
completed project. 
Implemented. This reconfiguration is complete. 


Implemented. This element is completed. 


Implemented. This element is completed. 


Implemented. This element is completed. 


Implemented. This element is completed. 
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Table 9-6 


Southwest Service Area (SWSA) Redevelopment Program (EEA # 14137) 


Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 
Airport Transportation System Improvements 


Reduce the rental car shuttle bus fleet by approximately 70 percent 
through the creation of the Unified Bus System when compared to the 
2007 Existing Condition and future No-Build/No-Action Conditions. 


Reduce rental car shuttle bus terminal curbside congestion through 
the creation of the Unified Bus System resulting in reduced emissions. 


Utilize clean- and low-emission fuel for the Unified Bus System to 
further reduce emissions. 


Install Intelligent Transportation System features, as part of the Unified 
Bus System to further reduce emissions and improve operational 
efficiency. 


Implement new wayfinding signage to increase the efficiency of the 
circulating vehicles within and around the SWSA. 


Pedestrian and Bicycle Facilities 


Provide new pedestrian and bicycle facilities, including secure and 
covered bicycle storage at the Customer Service Center (CSC) and QTA 
buildings for employees, customers, and the general public, as well as 
shower/changing facilities within the QTA buildings for employees. 


Provide enhanced pedestrian connections to and from the SWSA, 
airport terminals, the Logan Office Center, Memorial Stadium Park, 
Bremen Street Park, the Harborwalk, on-airport buses, public transit 
(MBTA Airport Station), along Porter Street, and surrounding East 
Boston neighborhoods. 


Provide street and pedestrian-level lighting and advanced warning 
signals and/or systems at crosswalks. 


Transportation Demand Management (TDM) Plan 
Provide limited SWSA employee parking on-site. 


Provide new access to public transit through the Unified Bus System 
(direct connection to MBTA Blue Line at Airport Station) and 
new/enhanced pedestrian facilities at the station. 


Require rental car companies to participate in the Logan 
Transportation Management Association (TMA). 


Alternative-Fuel Vehicles 


The rental car companies would provide fuel-efficient and/or 
alternative-fueled rental vehicles (quantity to be determined by the 
rental car companies). 


Project Mitigation Tracking 


Status 


Implemented. Massport purchased a new Unified Bus 
Fleet of diesel/electric hybrid and CNG buses. The initial 
buses were put into operation in 2012. Full 
implementation of the new bus fleet occurred when the 
RCC opened in the fall of 2013. 


Implemented upon project opening. Massport 
purchased a new Unified Bus Fleet which was put into 
initial operation in 2012. 


Implemented upon project opening. Massport has 
purchased a new Unified Bus Fleet. The new fleet is 
comprised of diesel/electric hybrid and CNG buses. 


Implemented upon project opening. Massport 
purchased a new Unified Bus Fleet which was put into 
initial operation in 2012. 


Implemented upon project opening. 


Implemented. This element is completed. 


Implemented. This element is completed. 


Implemented. This element is completed. 


Implemented. 


Implemented. 


Implemented. This requirement is included in new RCC 
tenant leases. 


Implemented. This requirement is included in new RCC 
tenant leases. 
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Table 9-6 Southwest Service Area (SWSA) Redevelopment Program (EEA # 14137) 
Details of Ongoing Section 61 Mitigation Measures (as of December 31, 2015) (Continued) 


Mitigation Measure 


Off-Airport Improvements/Benefits 


Reconstruct Frankfort Street/Lovell Street intersection to provide a new 
traffic signal control and pedestrian-related improvements (for 
temporary impacts of the relocation of the Bus and Limousine Pools to 
the North Service Area (NSA) during construction). 


Reduce the amount of off-airport car shuttling to and from off-airport 
locations, further reducing traffic on Route 1A and local roadways 
surrounding the airport due to the consolidated and expanded rental 
car “ready/return” parking spaces and QTA areas at the SWSA. 


Construction Management 
Aim to divert/reduce construction waste to landfills. 
Implement Erosion and Sedimentation Control Program. 


Retrofit certain diesel construction equipment types with diesel 
oxidation catalyst and/or particulate filters (in accordance with the 
DEP Clean Air Construction Initiative). 


Require the use of ultra-low sulfur diesel fuel for off-road construction 
vehicles and/or equipment. 


Construction worker vehicle coordination and trip limitation, including 
requiring contractors to provide off-airport parking and use of 
high-occupancy vehicle transportation modes for employees. 


To ensure no changes in the conditions of abutting homes due to pile 
driving, Massport will require the Contractor to inspect the conditions 
of the abutting homes prior to and following pile driving activities. 


Source: Massport. 


Project Mitigation Tracking 


Status 


Implemented. This element is completed. 


Implemented upon project opening. 


Implemented during construction. 
Implemented during construction. 
Implemented during construction. 


Implemented during construction. 


Implemented during construction. 


Implemented. Preconstruction residential survey 
completed. 
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Logan Airport RSA Project — EEA #14442 


Permitting History 
Certificate on the Final EA/EIR issued on March 18, 2011. 


The FAA issued a Finding of No Significant Impact (FONSI) on April 4, 2011, which documents that the 
proposed Federal action is consistent with the National Environmental Policy Act of 1969 (NEPA) and other 
applicable environmental requirements and will not significantly affect the quality of the human environment 
with the mitigation requirements referenced in Table 9-7. 


Section 61 Findings were submitted to EEA on May 27, 2011, and published in the Environmental Monitor on 
June 8, 2011. 


Certificate on the Notice of Project Change (NPC) for the replacement of the Runway 33L approach light pier 
was issued on March 9, 2012. 


On April 12, 2012, the FAA found that the replacement of the Runway 33L approach light pier was a 
Categorical Exclusion and thus exempt from further consideration under NEPA. 


Project Status 


The first construction season for the Runway 33L RSA commenced in June 2011 and ended in 
November 2011. The second construction season started in June 2012 and the project was completed in 
November 2012. 


Replacement of the Runway 33L approach light pier commenced in July 2012 and was completed in 
November 2012. The upgraded Category III system was put in service in 2013. 


The Runway 22R improvements were completed in 2014. 


As described in previous EDRs/ESPRs, Massport has periodically undertaken RSA improvement projects at other 
Logan Airport runways. Massport has completed safety improvements for Runways 22L, 4L/4R, and 27 under 
EEA #5122. In 2005, Massport began undertaking safety improvements at Runway 22R with the construction of 
an Engineered Materials Arresting System (EMAS) bed at the end of the runway in compliance with FAA 
directives, although no MEPA review was needed. In 2006, as part of a separate project, Massport installed an 
EMAS bed at the Runway 33L End. The Logan Airport RSA Project considered further enhancements to the 
Runway 33L and Runway 22R RSAs. Massport prepared a combined EA in accordance with NEPA and an EIR in 
accordance with MEPA for the proposed enhancements at the Runway 33L and Runway 22R RSAs. The ENF was 
filed with MEPA on June 30, 2009, and the Draft EA/EIR was submitted to FAA and EEA on July 15, 2010. The 
Final EA/EIR was submitted to FAA and EEA on January 30, 2011. Figure 9-5 indicates the status of RSA projects 
at Logan Airport. 


The Runway 33L RSA improvements include a 600-foot long RSA with an EMAS bed, portions of which are ona 
460-foot long by 303-foot wide pile-supported deck extending over Boston Harbor. Additional elements of the 
RSA improvements include two emergency access ramps located on either side of the deck and relocation of the 
perimeter access road. Construction of the pile-supported deck was completed in November 2012. 
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The Runway 33L RSA project replaced the inner 500 feet of the light pier. As construction progressed on the 
Runway 33L RSA improvements, Massport determined that it would be feasible to replace the remaining 
Runway 33L approach light pier. In the summer of 2012, Massport began replacing the outer approximately 
1,900 feet of the existing timber light pier that extends approximately 2,400 feet southeast of Runway End 33L. 
The existing timber pier was replaced with a new concrete structure along the runway centerline, approximately 
10 feet south of the old pier, using concrete pilings. The in-kind replacement reduced the total number of pilings 
significantly (from over 500 to approximately 150). As part of the reconstruction, the new light pier was also 
constructed to accommodate upgraded navigational aids. The pier improvements provide the infrastructure 
necessary to support navigational aids that facilitated implementation of the reduced aircraft approach 
minimums previously reviewed and approved by the FAA in a ROD dated August 2, 2002, for the Logan Airside 
Improvements Planning Project (Airside Project). Massport filed a NPC with MEPA for the proposed light pier 
replacement on January 31, 2012. On March 9, 2012, the EEA Secretary issued an NPC Certificate determining 
that no further MEPA review was required for the light pier replacement. On April 12, 2012, the FAA found that 
the replacement of the Runway 33L approach light pier was eligible for a Categorical Exclusion and thus exempt 
from further review under NEPA. 


The Runway 22R improvements that were completed in 2014 enhanced the existing RSA at this location by 
constructing an inclined safety area (ISA), similar to the ISA constructed at the Runway 22L end. Construction of 
the Runway 22R ISA is completed. Table 9-7 lists the Section 61 commitments for the Logan Airport RSA Project 
and Massport’s progress in achieving these measures. 
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Table 9-7 


Logan Airport Runway Safety Area Improvement Program (EEA # 14442) 


Section 61 Mitigation Commitments to be Implemented (as of December 31, 2015) 


Mitigation Measure 


Protected Resources 
Eelgrass (Runway-End 33L Only) 


Develop a mitigation program that will replace lost eelgrass area and 
functions by creation of new eelgrass, at a 3:1 replacement to loss 
ratio. 


Implement sediment control measures during construction. 


Store construction barges outside of any eelgrass beds overnight 
during construction. 


Restrict barge movement to designated construction corridors outside 
of the eelgrass bed during construction. 


Provide post-construction monitoring and restoration or any 
additional areas of eelgrass beds that are inadvertently damaged 
during construction. 


Salt Marsh (Runway-End 22R Only) 


Restore new salt marsh at a 2:1 replacement to loss ratio. 


Monitor compensatory salt marsh for success and invasive plant 
species, and implement an invasive species control plan. 


Implement erosion and sedimentation control measures according to 
the Soil Erosion and Sediment Control Plan. 


Shellfish 


Monitor pilings and substrate at Runway 331. 
Restore approximately 1.1 acres of habitat. 


Harvest and transplant shellfish from the footprint of the Runway 22R 
Inclined Safety Area (ISA). 


Project Mitigation Tracking 


Status 


Implemented. Eelgrass was transplanted in 2011, but did 
not survive through 2012. In 2012, Massport continued to 
work with the Eelgrass Mitigation Working Group 
(comprised of federal, state, and local agencies) through 
2013 to identify alternative means of eelgrass mitigation. In 
2013, state and federal agencies agreed that Massport’s 
implementation of a conservation mooring program would 
be a suitable replacement alternative to the initial eelgrass 
transplantation. In 2015, Massport completed the 
replacement of nearly 240 traditional moorings, located in 
eelgrass habitat, with conservation moorings. The moorings 
are located in Boston and four other Commonwealth 
harbors. 


Implemented. Sedimentation control measures were 
installed and fully maintained. 


Implemented. There was no overnight barge storage in or 
immediately adjacent to eelgrass beds. 


Implemented. There was limited barge movement in or 
immediately adjacent to eelgrass beds. 


Implemented. The post-construction monitoring was 
conducted in November 2012. No remedial measures were 
required. 


Implemented as part of Runway 22R habitat mitigation at 
Rumney Marsh. Construction was completed in 2016. 


To be implemented upon completion of Runway 22R 
habitat mitigation at Rumney Marsh (expected 2017). 


Implemented during construction. 


Implemented. Monitoring conducted summer 2013, 2014, 
and 2015. Additional monitoring will be conducted in 2017. 


Implemented as part of habitat mitigation at Rumney 
Marsh. 


Not Implemented. The Massachusetts Division of Marine 
Fisheries (MassDMF) identified a risk of shellfish disease in 
the Logan Airport flats, including Runway 22R and 
determined that the shellfish should not be relocated. 
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Table 9-7 


Logan Airport Runway Safety Area Improvement Program (EEA # 14442) 


Section 61 Mitigation Commitments to be Implemented (as of December 31, 2015) 


(Continued) 
Mitigation Measure 


Execute Memorandum of Agreement with the Massachusetts Division 
of Marine Fisheries for resource enhancement. 


State-Listed Rare Species 


Identify equivalent area of pavement for removal to maintain area of 
available habitat at Logan Airport for the upland sandpiper if required 
by the Massachusetts Natural Heritage and Endangered Species 
Program. 


Cultural Resources 


Develop an Unanticipated Discovery Plan in accordance with the 
Board of Underwater Archaeological Resources’ Policy Guidance. 


Water Quality 


Develop and implement a comprehensive Soil Erosion and Sediment 
Control Plan in accordance with NPDES and MassDEP standards. 


Apply water to dry soil to prevent dust production. 


Stabilize any highly erosive soils with erosion control blankets and 
other stabilization methods, as necessary. 


Use sediment control methods (such as silt fences and hay bales) 
during excavation to prevent silt and sediment entering the 
stormwater system and waterways. 


Maintain equipment to prevent oil and fuel leaks. 


Use silt curtains and semi-permanent (overnight) debris booms and 
other secondary booms and silt fencing around barges for additional 
containment. 


Contain and pump slurry and/or silty water to a containment area on 
a construction barge to contain runoff. 


Noise 
Maintain mufflers on construction equipment. 
Keep truck idling to a minimum in accordance with Massachusetts 
anti-idling regulations. 


Fit any air-powered equipment with pneumatic exhaust silencers. 


Project Mitigation Tracking 


Status 


Implemented. A Memorandum of Agreement (MOA) 
with MassDMF was executed on July 30, 2012 and the 
requirements of the MOA have been implemented. 


To be implemented. The Massachusetts Natural 
Heritage and Endangered Species Program (NHESP) has 
determined that construction time of year restrictions will 
avoid impacts to state-listed species. These seasonal 
restrictions will be implemented when construction of 
Taxiway C-1 is initiated in the future. 


Implemented. An Unanticipated Discovery Plan was 
developed in accordance with the Board of Underwater 
Archaeological (BUA) Resources’ Policy Guidance and 
approved by BUA. No resources were discovered during 
construction. 


Implemented. A comprehensive Soil Erosion and 
Sediment Control Plan was developed and implemented 
at the outset of Runway 33L construction in June 2011 
and maintained through the end of construction in 2012. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 
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Table 9-7 


Logan Airport Runway Safety Area Improvement Program (EEA # 14442) 


Section 61 Mitigation Commitments to be Implemented (as of December 31, 2015) 


(Continued) 





Mitigation Measure 


Status 





Do not allow nighttime construction. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Air Quality 





Keep truck idling to a minimum in accordance with Massachusetts 
anti-idling regulations. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Retrofit appropriate diesel construction equipment with diesel 
oxidation catalyst and/or particulate filters. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Implement construction worker vehicle trip management, including 
requiring contractors to provide off-airport parking, use high- 
occupancy vehicle transportation modes for employees, and join the 
Logan TMA. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Traffic 





Limit construction traffic to federal or state highways, restricting the 
use of East Boston local roadways by construction vehicles. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Implement construction worker vehicle trip management, including 
requiring contractors to provide off-airport parking, use 
high-occupancy vehicle transportation modes for employees, and join 
the Logan TMA. 


Implemented. Completed for Runway 33L and 22R 
construction. 





Source: Massport. 
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MEPA Certificates and Responses to Comments 


Secretary of the Executive Office of Energy and Environmental Affairs Certificates on the Logan Airport 2014 
Environmental Data Report (EDR) and Massport's Responses to Comments raised in the Certificate. 


Copies of the Secretary of the Executive Office of Energy and Environmental Affairs Certificates issued for the 
reporting years 2011 and 2012/2013. 


Copy of the Secretary of the Executive Office of Energy and Environmental Affairs Certificate issued for the 
Terminal E Modernization Project Environmental Notification Form and Responses to Comments. 


Copy of the Secretary of the Executive Office of Energy and Environmental Affairs Certificate issued for the 
Terminal E Modernization Project Draft Environmental Assessment/Environmental Impact Report and 
Responses to Comments. 


Copy of the Secretary of the Executive Office of Energy and Environmental Affairs Certificate issued for the 
Terminal E Modernization Project Final Environmental Assessment/Environmental Impact Report. 
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Appendix A, MEPA Certificates and Responses to Comments 


The Commonwealth of Massachusetts 
Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 
Boston, MA 02114 





Charles D. Baker 


GOVERNOR 
Karyn E. Polito Tel: (617) 626-1000 
LIEUTENANT GOVERNOR Fax: (617) 626-1181 


http://www.mass.gov/envir 
Matthew A. Beaton 
SECRETARY 


November 13, 2015 
CERTIFICATE OF THE SECRETARY OF ENERGY AND ENVIRONMENTAL AFFAIRS 


ON THE 
2014 LOGAN AIRPORT ENVIRONMENTAL DATA REPORT 


PROJECT NAME : 2014 Environmental Data Report 
PROJECT MUNICIPALITY : Boston/Winthrop 

PROJECT WATERSHED : Boston Harbor 

EOEA NUMBER 73247 

PROJECT PROPONENT : Massachusetts Port Authority 


DATE NOTICED IN MONITOR © : October 7, 2015 


As Secretary of Executive Office of Energy and Environmental Affairs (EEA), I hereby 
determine that the Environmental Data Report submitted on this project adequately and 
properly complies with the Massachusetts Environmental Policy Act (MEPA) (M.G.L. c. 30, ss. 
61-621) and with its implementing regulations (301 CMR 11.00). 


Background 


The environmental review process for Logan Airport has been structured to occur on two 
levels: airport-wide and project-specific. The Environmental Status and Planning Report (ESPR) 
has evolved from a largely retrospective status report on airport operations to a broader analysis 
that also provides a prospective assessment of long-range plans. It has thus become, consistent 
with the objectives of the MEPA regulations, part of the Massachusetts Port Authority’s 
(Massport) long-range planning process. The ESPR provides a "big picture" analysis of the 
environmental impacts of current and anticipated levels of activities, and presents an overall 
strategy to minimize impacts. The ESPR is supplemented by (and ultimately incorporates) the 
detailed analyses and mitigation commitments for project-specific Environmental Impact 
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Reports (EIR). The ESPR is generally updated on a five-year basis; the most recent ESPR for 
the year 2011 was filed in April of 2013. Environmental Data Reports (EDRs) (formerly 
referred to as Annual Updates) are filed in the years between ESPRs. 


The EDRs are prepared annually to evaluate environmental conditions for the reporting 
year compared to the previous year. In the last several years, aircraft operations and passenger 
activity levels and associated environmental effects have remained well below levels previously 
analyzed for Logan Airport. Thus, the forecasted aviation growth presented in the 2004 ESPR, 
the predicate upon which the ESPR schedule was initially established, has not occurred. 
Accordingly, with the approval of the Secretary of Energy and Environmental Affairs, Massport 
prepared 2009 and 2010 EDRs in lieu of the ESPR originally planned for 2009. The 2011 ESPR, 
filed in early 2013, reported on calendar year 2011 passenger activity levels and aircraft 
operations forecasts. The 2012/2013 EDR presented conditions for both calendar years 2012 and 
2013. 


The 2014 EDR is the subject of this review. Additionally, this Certificate contains a 
Scope for the 2015 EDR. This 2014 EDR provides a comprehensive, cumulative analysis of the 
effects of all Logan Airport activities based on actual passenger activity and aircraft operational 
levels in 2014 and presents environmental management plans for addressing areas of 
environmental concern. It also reports on the status of project mitigation. The next anticipated 
ESPR will report on updated passenger activity levels, aircraft operations forecasts, and 
environmental conditions forecasts for 2016. 


Passenger levels at Logan Airport reached a new peak in 2013, exceeding the 2007 
historic peak, while aircraft operations at Logan Airport remained well below the historic peak 
reached in 1998. The 2014 EDR examines the effects of airlines operating much more efficiently 
with quieter fleets and flying more passengers per aircraft. As discussed in the 2011 ESPR, the 
2014 EDR anticipates further increases in activity levels and some increases in environmental 
impacts compared to recent years; however, these will remain below levels projected in 2004. 


Scope for the 2015 EDR 


General 


The 2015 EDR should follow the general format of the 2014 EDR. The 2015 EDR 
should include an Executive Summary and Introduction. To provide context for reviewing 
agencies and the public, it should provide background information on the environmental policies A-1 
and planning that shape the environmental reporting, technical studies, and environmental 
mitigation initiatives at Logan Airport. 


The 2015 EDR should provide an update on conditions at Logan Airport for calendar 
year 2014, including passenger and aircraft operation activity levels. It should continue to serve 
as a background/context against which projects at Logan Airport can be evaluated. It should also A-2 
report on the cumulative effects of Logan Airport operations and activities, compared to previous 
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years, as appropriate. It should provide a status report on Massport’s proposed planning 
initiatives, projects, and mitigation measures. 


oo The technical studies in the 2015 EDR should include reporting on and analysis of key 
indicators of airport activity levels, the regional transportation system, ground access, noise, air 
quality, environmental management, and project mitigation tracking. The 2015 EDR must also 


respond to those issues explicitly noted in this Certificate and the comments received on the 
2014 EDR. 


A distribution list for the 2015 EDR (indicating those receiving documents, CDs, or 
Notices of Availability) should be provided in the document. This section must also include 
copies of all ESPR and EDR Certificates issued since the 2011 Logan ESPR to provide context 
for reviewers. Supporting technical appendices should be provided as necessary. 


Responses to Comments 


The 2015 EDR Responses to Comments should address all of the substantive comments 
from the letters listed at the end of this Certificate. The Responses to Comments included in the 
2014 EDR is well-constructed and cross-referenced. I encourage Massport to use the same 
format in the 2015 EDR. 


The majority of comments received on the 2014 EDR focus on noise issues, including 
measurement of noise, modeling of noise contours, and noise abatement, and emissions 
reduction issues. In addition to responding to these comments, the 2015 EDR should continue to 
report on the refinements to noise tracking and abatement efforts. Massport should consult 
directly with individual commenters where appropriate. 


Activity Levels 


The Activity Levels chapter provides a solid analysis of major activity issues and the 
technical appendix contains useful and detailed information. This chapter presents aviation 
activity statistics for Logan Airport in 2014. Logan Airport is New England’s primary domestic 
and international airport, operating as an origin-destination airport, rather than a connecting hub 
for major airlines. The total number of air passengers increased by 4.7 percent to 31.6 million in 
2014, compared to 30.2 million in 2013. The 2014 passenger level represents a new record high 
for Logan Airport. 


Passenger-aircraft operations accounted for 91 percent of total aircraft operations. The 
total number of aircraft operations increased slightly from approximately 361,339 in 2013 to 
363,797 in 2014, a 0.7 percent increase. This was preceded by a 2.4 percent increase in 2013. 
Despite the increase, aircraft operations at Logan Airport remained well below the 487,996 
operations in 2000 and the historic peak achieved in 1998. In 1986, Logan Airport served 21.7 
million air passengers, as compared to 31.6 million in 2014 with roughly the same number of 
total operations (363,995). 
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Aircraft efficiency continued to improve in 2014 as the average number of passengers per 
aircraft operation grew from 83.6 in 2013 to 87.0 in 2014. This positive trend is indicative of the 
industry-wide shift toward higher aircraft load factors and an increase in the number of domestic 
and international destinations. While the number of domestic and international passengers is 
increasing, international passenger demand is projected to increase at a faster rate than domestic 
passenger demand. Total international annual passenger numbers increased from 4.4 million in 
2013 to 4.9 million in 2014, a 9.8-percent increase. The strong international passenger growth 
was driven by several new nonstop services introduced by a number of foreign airlines including 
Emirates, Turkish Airlines, Hainan Airlines, and Cathay Pacific. Recently launched international 
destinations include Mexico City, Tokyo, Beijing, Dubai, Istanbul, Panama City, Hong Kong, 
and Shanghai. International air passengers are anticipated to reach 6 million by 2022 and 8 
million by 2030. 


The 2015 EDR should report on airport activity levels and aircraft operations, including: 


Aircraft operations, including fleet mix and scheduled airline services at Logan Airport; 
Passenger activity levels; 

Cargo and mail activities; A-7 
Compare 2014 aircraft operations, cargo/mail operations, and passenger activity levels to 
2013 activity levels; and 

e Report on national aviation trends in 2014 and compare to trends at Logan Airport. 


It should also report on Massport’s activity level forecasts that will become the basis for 
the planning and impact sections that follow and for Massport’s strategic planning initiatives for A-8 
the future ESPR. Massport should address comments related to activity levels in the 2015 EDR. 





Sustainability at Logan Airport 


The 2014 EDR describes Massport’s airport wide sustainability goals. In October 2000, 
the Massport Board approved an Environmental Management Policy, which articulates 
Massport’s commitment to protect the environment and to implement sustainable design 
principles. In 2013, Massport was awarded a grant by the Federal Aviation Administration 
(FAA) to prepare a Sustainability Management Plan (SMP) for Logan Airport. The purpose of 
the SMP is to enhance the efficiency and sustainability of Logan Airport’s operations and to 
support the broader sustainability principles of the Commonweath. The Logan Airport SMP 
planning effort began in May 2013 and was completed in April 2015. The plan is intended to 
promote and integrate sustainability Airport-wide and to coordinate ongoing sustainability efforts 
at Massport. A baseline data assessment was completed in winter 2014 to assess current 
sustainability performance at the Airport. The Logan Airport SMP developed a framework and 
implementation plan, with metrics and targets, designed to track progress over time. 


The 2014 EDR provides an excellent overview of Massport’s commitment to incorporate 
sustainability into all aspects of Massport’s activities: Planning and Design; Construction; 
Operations, Maintenance and Management; and Monitoring of Environmental Performance. It 
also identifies specific practices to reduce impacts of construction and efforts to address energy 
intensity, percentage of renewable energy, and GHG reductions. The SMP establishes goals for 
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ten categories: Energy and Greenhouse Gases; Water Conservation; Community, Employee, and 
Passenger Well-being; Materials, Waste Management, and Recycling; Resiliency; Noise 
Abatement; Air Quality Improvement; Ground Access and Connectivity; Water 
Quality/Stormwater; and Natural Resources. 


A specific example includes compliance with the Leading by Example Executive Order 
which requires state agencies to procure 15 percent of their electricity from renewable resources 
by 2012. The Leading by Example program has influenced Massport’s own operations including 
its offices, heating plants, and garages resulting in Massport receiving the Leading by Example 
award in 2008. Massport is striving to achieve LEED certification for new and substantial 
rehabilitation of building projects over 20,000 square feet. Some recent examples of LEED 
certified buildings at Logan Airport. The new Rental Car Center in the Southwest Service Area 
(SWSA) began construction in 2010 and was completed in 2013and was awarded Logan 
Airport’s first LEED Gold Certification in 2015. 


I commend Massport for its commitment to sustainability and its leadership. Progress on 
the SMP should be incorporated into subsequent EDRs and ESPRs. The 2015 EDR should report A-9 
on the progress towards each of the ten goals and sustainability-related performance. 


The 2015 EDR should report on the status of mitigation commitments for specific 
Massport and tenant projects at Logan Airport that have undergone MEPA review, including 
whether they are under construction or completed. The status of mitigation commitments made 
in the Section 61 Findings for the following projects should be included: 

West Garage/Central Garage (EEA #9790) AiO 
International Gateway (EEA #9791) 

Logan Airside Improvements Planning Project (EEA #10458) 

Terminal A Replacement Project (EEA #12096) 

Southwest Service Area Redevelopment Program/Rental Car Center (EEA #14137) 
Logan Runway Safety Area Improvements Project (EEA #14442) 





Planning 


The Airport Planning chapter in the 2014 EDR provides an overview of planning, 
construction, and permitting activities that occurred at Logan Airport in 2014. It also describes 
future planning, construction, and permitting activities and initiatives. It includes the following 
Airport Projects: 


e Parking Consolidation Project: Massport is consolidating 2,050 temporary parking 
spaces as an addition to the West Garage and at the existing surface lot between the 
Logan Office Center and the Harborside Hyatt. These spaces constitute all the remaining 
spaces permitted under the Logan Airport Parking Freeze. The West Garage addition is 
atop the existing Hilton Hotel parking lot. The project will incorporate sustainable design 
and resiliency elements. The consolidation is expected to be completed in 2015. 

e Terminal E Renovation and Enhancements Project: This project includes interior and 
exterior improvements at Terminal E to accommodate regular service by wider and 
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longer Group VI aircraft. The project does not include any new gates, but will 
reconfigure three existing gates to accommodate Group VI aircraft (including the Airbus 
A380 and Boeing 747-8 primarily used by international air carriers). An addition to the 
west side of Terminal E will allow passenger holdrooms to be reconfigured to 
accommodate the larger passenger loads associated with larger aircraft. The project also 
includes modifications to the airfield to meet required Federal Aviation Administration 
(FAA) safety and design standards to accommodate the larger aircraft. An Environmental 
Assessment (EA) was filed and FAA issued a Finding of No Significant Impact (FONSI) 
on July 29, 2015. Construction commenced in 2015. 

e Terminal E Modernization Project: To accommodate existing and long range forecasted 
demand for international service in an efficient, environmentally-sound manner that also 
improves customer service, Massport is planning to expand Terminal E. Modernizing 
Terminal E would add the three contact gates approved in 1996 as part of the 
International Gateway West Concourse project (EEA #9791), which were never 
constructed, and an additional two to four additional new gates in an extended concourse. 
A key feature of this project is the first direct pedestrian connection from the MBTA Blue 
Line Airport Station to the terminal complex at Logan Airport. This project would also 
include improvements to Airport roadways to facilitate access. The project is in the 
conceptual design phase. Massport intends to commence construction prior to 2018. An 
Environmental Notification Form (ENF) for this project (EEA#15434) was published in 
the November 9 Environmental Monitor. 

e Logan Airport Greenway Connector Project: The Logan Airport Greenway Connector 
(“Greenway Connector”) is a pedestrian/bicycle path connecting the Bremen Street Park 
path to the future City of Boston Narrow Gauge Connector, a pedestrian/bicycle path that 
begins at the Greenway Overlook and continues to Constitution Beach. Construction of 
the Greenway Connector began in spring 2013 and was completed in July 2014. 

e The Rental Car Center (RCC): Consolidating the rental car shuttle bus fleet and some 
Massport shuttle buses into a unified shuttle route system resulted in the elimination of 
eight rental car bus fleets (a net total of 66 buses have been eliminated). It included 
intersection and roadway infrastructure improvements including signal coordination and 
dedicated ramp connections. It also created a Ground Transportation Operations Center 
(GTOC) to support efficient planning and operation of Airport-wide transit activities. 


In recognition of the potential and significant effects of climate change on Massport 
infrastructure and operations, Massport has initiated the Disaster and Infrastructure Resiliency 
Planning (DIRP) Study. A particular concern for Massport is the effects of sea level rise and 
projected increases in the severity and frequency of storms. The Study includes Logan Airport, 
the Port of Boston, and Massport’s waterfront assets in South and East Boston. The DIRP Study 
includes a hazard analysis; modeling of projected sea-level rise and storm surge; and, 
temperature and precipitation projections and anticipated increases in extreme weather events. 
The study is nearing completion. The 2015 EDR should provide a summary of the DIRP Study 
and identify which recommendations Massport will implement in the short term to increase the A-11 
resiliency of its facilities to the potential effects of climate change. 


Appendix A, MEPA Certificates and Responses to Comments A-8 


EEA# 3247 EDR Certificate November 13, 2015 


Massport is developing a long-term parking management plan for Logan Airport. The 
Long-Term Parking Management Plan will lay out a multi-part strategy for efficiently managing 
parking supply, pricing, and operations — both at Logan Airport and at off-Airport locations 
controlled by Massport — to maximize access for transit and shared-ride vehicles while 
minimizing both drive-and-park and pick-up/drop-off modes. The 2015 EDR should provide 
updates on this plan. 


The 2015 EDR should also report on Massport planning to improve Logan Airport’s 
operations and services in a safe, secure, more efficient, and environmentally sensitive manner. 
As owner and operator of Logan Airport, Massport also must accommodate and guide tenant 
development. Specifically, the 2015 EDR should also describe the status of planning initiatives 
for the following areas: 

Roadway Corridor Project; ne 
Airport Parking; 

Terminal Area; 

Airside Area; 
Service and Cargo Areas; and 
Airport Buffers and Landscaping. 


The 2015 EDR should provide a status report on long-range planning activities. This 
chapter should include the status and effectiveness of the ground access changes, including 
roadway and parking projects, that will consolidate and direct airport-related traffic to 
centralized locations and minimize airport-related traffic on external streets in adjacent 
neighborhoods. 





Regional Transportation 


. The 2014 EDR describes activity levels at New England’s regional airports in 2014 and 
provides an update on regional planning activities, including long-range transportation efforts. 
The New England region is anchored by Logan Airport and a system of 10 other commercial 
service, reliever, and general aviation (GA) airports (regional airports). Overall, passenger 
traffic at the New England airports in 2014 represented the highest passenger traffic level for the 
region since the economic downturn in 2008. The increase in the region’s passenger traffic was 
largely driven by continued growth at Logan Airport. In 2014, the total number of air passengers 
utilizing New England’s commercial service airports, including Logan Airport, increased by 3.1 
percent from 45.4 million in 2013 to 46.8 million annual air passengers in 2014. Of the 46.8 
million passengers using New England’s commercial service airports in 2014, 67.6-percent of 
passengers (31.6 million) used Logan Airport compared to 66.6 percent (30.2 million) in 2013. 
While passenger activity levels have increased, aircraft operations in the New England region 
have decreased. In 2014, regional aircraft operations decreased by 4.3 percent, from 1.02 million 
operations in 2013 to 0.97 million operations in 2014. 
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The 2015 EDR should describe Logan Airport’s role in the region’s intermodal 
transportation system by reporting on the following: 


Regional Airports 
e 2015 regional airport operations, passenger activity levels, and schedule data within an 
historical context; 
e Status of plans and new improvements as provided by the regional airport authorities; 
Ground access improvements; and 
Role of the Worcester Regional Airport and Hanscom Field in the regional aviation A-15 
system and Massport’s efforts to promote these airports. 


Regional Transportation System 
¢ Massport’s role in managing the regional transportation facilities within MassDOT; 
e Massport’s cooperation with other transportation agencies to promote efficient regional 
highway and transit operations; and 
e Report on metropolitan and regional rail initiatives and ridership. 





Ground Access to and from Logan Airport 


The 2014 EDR reports on transit ridership, roadways, traffic volumes, and parking for 
both 2012 and 2013. Specifically, the EDR states that Massport has continued to invest in and 
operate Logan Airport with a goal of increasing the number of passengers arriving by transit or 
other high occupancy vehicle (HOV) modes. The HOV/transit mode share at Logan Airport 
continues to rank at the top of U.S. airports. However, private passenger vehicle trips continue to 
increase with growth in air travel. As Logan Airport air traveler numbers have increased, a 
constrained parking supply at Logan Airport has resulted in an increase in pick-up and drop-off 
vehicle trips. These trips generate automobile emissions both locally and regionally. As part of 
its Long-Term Parking Management Plan, Massport is considering a series of measures to 
minimize pick-up/drop-off activity. 


In 2014, Massport remained in full compliance with the Logan Airport Parking Freeze 
regulations. Despite an increase in terminal area parking rates on July 1, 2014, daily parking 
demand more frequently approached the Parking Freeze cap in 2014. Massport is consolidating 
2,050 temporary parking spaces in addition to the West Garage and at the existing surface lot 
between the Logan Office Center and the Harborside Hyatt. These spaces constitute all 
remaining spaces permitted under the Logan Airport Parking Freeze. Increases in weekday peak 
commercial parking demand places additional pressure on roadway and parking operations under 
the Logan Airport Parking Freeze. In 2014, due to high demand on Tuesdays, Wednesdays, and 
Thursdays, 30,314 cars were diverted to another garage or lot and 56,634 cars were 
valeted/stacked (when cars are parked in aisles, have their keys taken, and then are re-parked in 
empty spaces as they become vacant); this represents over a 50 percent increase since 2013. 
There were about 40 weeks in which one or more of these measures were put into effect in 2014. 
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The 2015 EDR should report on the following and compare trends to 2014: 


° e Detailed description of compliance with Logan Airport Parking Freeze; 
High occupancy vehicle (HOV) ridership (including Blue Line, Silver Line, Water 
Transportation, and Logan Express); 
¢ Massport’s cooperation with other transportation agencies to increase transit ridership to 
and from Logan Airport via the Blue Line and Silver Line; 
e Logan Airport Employee Transportation Management Association (Logan TMA) 
services; 
Logan Airport gateway volumes; A-16 
On-airport traffic volumes; 
On-airport vehicle miles traveled (VMT); 
Parking demand and management (including rates and duration statistics); 
Status of long-range ground access management strategy planning; and 
Results of the 2015 Logan Airport Passenger Survey. 
Massport’s target HOV mode share along with incentives; and, 
Non-Airport through-traffic; 
Report on Logan Express usage and efforts to increase capacity and usage; 
Report on water transportation to and from Logan Airport; and 
Report on results of ongoing ground access studies. 


Noise Abatement 


The 2014 EDR updates the status of the noise environment at Logan Airport in 2012 and 
2013, and describes Massport’s efforts to reduce noise levels. Many of the issues raised in the A-17 
noise analysis are ongoing and require continuous monitoring. The 2015 EDR should address 
the noise issues raised by numerous commenters on the 2014 EDR. 





In 2014, an additional 106 residential units received sound insulation bringing the 
program total to 11,515 residential units treated, amongst the highest in the nation. Since 2000, 
the number of daily aircraft operations has declined by almost 27 percent (from 1,355 operations 
per day in 2000 to 997 operations per day in 2014). This trend reflects an increase in the use of 
larger aircraft, airline consolidation, and increased efficiencies on the part of airlines. As 
described throughout this EDR, this evolution towards fewer flights with larger, more efficient 
and quieter aircraft has yielded substantial environmental benefits. Compared to 2000, in 2014: 


Jet operations made up 86 percent of operations compared to 66 percent; 
Overall operations were down by 25 percent while overall passengers were up by 14 
percent; and 

e The number of people exposed to DNL 65 dB has declined by 50 percent since 2000. 
Compared to 2013, the 2014 DNL 65 dB noise contours were larger in most areas around 
the Airport. The DNL contour was larger over East Boston, Winthrop, and Revere. 
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There were several temporary FAA- mandated airfield/airspace operating factors that 
influenced the contour changes in 2014. Due to safety concerns at airports across the US in June 
of 2014, the FAA temporarily halted the use of head-to-head operations or opposite direction ° 
operations, in which planes arrive on a runway in one direction and depart in the opposite 
direction. When in use at Logan Airport, the procedure has aircraft departing from Runway 15R 
and landing on Runway 33L during the late night (typically midnight to 5:00 AM) when weather 
conditions are appropriate, including good visibility and little wind. At Logan Airport, head-to- 
head operations are an important part of the use of the late night noise abatement runway 
(Runway 15R-33L) since this keeps operations over Boston Harbor. Use of this procedure was 
restored in early 2015. FAA also restricted the use of converging runways across the United 
States in January 2014 due to safety concerns. At Logan Airport, Runways 22L and 22R and 
Runway 27 were affected by this change. While Runway 22R is in use for departing aircraft, 
arrivals that would typically be directed to Runway 27 were sent by the FAA Air Traffic Control 
to arrive on Runway 22L. This restriction has since been lifted. Runway 15L-33R was closed for 
a short period of time (eight weeks) during the summer of 2014 for Runway Safety Area 
Improvements. This resulted in aircraft using Runway 15R-33L, Runway 4L, and Runway 22L 
more frequently in 2014 than in 2013. The construction activity also resulted in short closures of 
the intersecting Runway 4L-22R and Runway 4R-22L, which increased usage of Runway 15R- 
33L. An additional factor influencing the contour changes was an increase in overall operations 
and nighttime operations in 2014 compared to 2013. Nighttime operations increased for 
passenger flights as airlines expanded destinations and the number of flights per day. Several 
new international airlines began service at Logan Airport in 2014. 


The information in the Noise Abatement chapter is very informative. I expect detailed 
analysis will be provided in the 2015 EDR and that Massport will consider and address the A-18 
comments on noise and noise related issues. 


The 2015 EDR should provide an overview of the environmental regulatory framework 
affecting aircraft noise, the changes in aircraft noise, and the updates in noise modeling. The 
chapter should report on 2015 conditions and compare those conditions to those of 2014 for the 
following: 


e Fleet Mix, including Stage II, Recertified Stage ITI, newly manufactured Stage III, and 
qualifying Stage IV aircraft; A-19 

e Nighttime operations; 

° sear utilization (report on aircraft and airline adherence with runway utilization 
goals); 

e Preferential runway advisory system (PRAS) tracking; and 

e Flight tracks. 





In 2015, the FAA introduced a new combined noise and air quality modeling tool, the 
Aviation Environmental Design Tool (AEDT), which must be used for all airport projects. The 
AEDT is a software system that dynamically models aircraft performance in space and time to 
produce fuel burn, emissions, and noise information. Noise contours for 2015 will be developed 
using AEDT and compared to the most recent version of the Integrated Noise Model (INM) 
which has been in place for all previous EDRs and ESPRs. Logan Airport-specific model 


10 


Appendix A, MEPA Certificates and Responses to Comments A-12 


_EEA# 3247 EDR Certificate November 13, 2015 


adjustments made to account for over-water sound propagation and the propagation of sound to 
areas of higher terrain may be reported as an add-on to AEDT, if accepted by the FAA. This 
2015 EDR should report on the following: 


e Changes in annual noise contours and noise-impacted population; 

e Measured versus modeled noise values, including reasons for differences and any 
improvements attributable to the models deployed; A-20 

e Cumulative Noise Index (CNI); 

e Times-Above for 65, 75, and 85 dBA threshold values/Dwell and Persistence of noise 
levels; and 

e Flight track monitoring noise reports. 


The 2015 EDR should also report on noise abatement efforts, results from Boston Logan 
Airport Noise Study (BLANS) study, and provide an update on the noise and operations A-al 
monitoring system. 


Air Quality/Emissions Reduction 


The 2014 EDR provides an overview of airport-related air quality issues in 2014 and also 
efforts to reduce emissions. The air quality modeling reported in 2014 EDR is based on aircraft 
operations, fleet mix characteristics, and airfield taxiing times combined with ground support 
equipment (GSE) usage, motor vehicle traffic volumes, and stationary source utilization rates. 
Total air quality emissions from all sources associated with Logan Airport in 2014 are 
significantly less than they were a decade ago. The EDR attributes this downward trend to 
Massport’s longstanding objective to accommodate the demands of increasing passenger and 
cargo activity levels with fewer aircraft operations generating fewer emissions. 





In 2014, calculated emissions of volatile organic compounds (VOC), oxides of nitrogen 
(NOx), and particulate matter (PM) went up slightly. This was primarily attributable to changes 
in the modeling software, MOVES2014. Overall, modeled air quality emissions were similar in 
2014 to 2013 conditions and followed recent trends. The changes in 2014 modeled air quality 
emissions, as compared to 2013, are primarily due to technical changes in the model itself. Inputs 
to the model include aircraft operations, fleet mix characteristics, and airfield taxi times 
combined with ground service equipment (GSE) usage, motor vehicle traffic volumes, and 
stationary source utilization rates. Model versions used in the 2014 analyses differed in terms of 
emission factors, most notably otor vehicle emissions. The modeled air quality conditions in 
2014 for Logan Airport were for carbon monoxide (CO), NOx, VOCs, and PM. 


e Total VOC emissions went up by 3 percent (1,177 kilograms per day [kg/day]) in 2014 
compared to 2013. The increase is primarily due to the corresponding increase in aircraft 
landing and take-offs (LTOs) and an increase in jet fuel and gasoline usage when 
compared to 2013. For comparison, total VOC emissions were 1,777 kg/day in 2000. 

e Total NOx emissions went up by less than 1 percent in 2014 (4,040 kg/day) compared to 
2013. This slight increase in 2014 is mostly attributable to the larger number of air carrier 
operations during this time period. For comparison, total NOX emissions were 5,707 
kg/day in 2000. 
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© Total CO emissions went down by 5 percent in 2014 (6,987 kg/day) compared to 2013. 
This decrease is mostly attributable to the decrease in GSE factors and motor vehicle 
emission factors in accordance with MOVES2014. For comparison, total CO emissions 
were 13,111 kg/day in 2000. 

© Total PMio/PM2.5 emissions went up by approximately 3 percent in 2014 (95 kg/day) 
compared to 2013. This small increase is primarily attributable to the higher emission 
factors of MOVES2014. 

e Total greenhouse gas (GHG) emissions went down by approximately 1 percent in 2014 
compared to 2013. This decrease was primarily due to a decrease in vehicle miles 
traveled (VMT). 

e Massport’s Air Quality Initiative (AQI) has tracked NOx emissions since the benchmark 
year of 1999. Total NO, emissions in 2014 were 722 tons per year (tpy) lower than the 
1999 benchmark which represents an overall decrease of 31 percent in NOx emissions 
since 1999 when the program was initiated. For comparison, NO, emissions in 2013 were 
730 tpy lower than the benchmark. 


Massport has also committed to include an inventory of GHG emissions from Logan 
Airport in the 2015 EDR. GHG emissions should be quantified for aircraft, GSE, motor vehicles 
and stationary sources using appropriate emission factors and methodologies. The 2015 EDR 
should include an overview of the environmental regulatory framework affecting aircraft 
emissions, changes in aircraft emissions, and the changes in air quality modeling. The 2015 EDR 
should provide discussion on progress on the national and international levels to decrease air 
emissions. It should also include analysis methodologies and assumptions and report on A-22 
conditions using the FAA’s new AEDT model, described above. It will compare results to the 
most recent version of the Emissions Dispersion Modeling System (EDMS) that has been used in 
recent EDR/ESPR filings. It should include emissions inventories for CO, NO,, VOCs, and PM 
emissions by airline. The 2015 EDR should also report on Massport’s and Tenant’s Alternative 


Fuel Vehicle Programs and Logan Airport air quality studies undertaken by Massport or others, 
as available. 


The results of the 2015 GHG emissions inventory should be compared to the 2014 
results. This chapter should also include an update on Massport’s efforts to encourage the use of A-23 
single engine taxiing under safe conditions. 





Water Quality/Environmental Compliance 


The 2014 EDR describes Massport’s ongoing environmental management activities 
including National Pollutant Discharge Elimination System (NPDES) compliance, stormwater, 
fuel spills, activities under the Massachusetts Contingency Plan (MCP), and tank management. 
Massport’s primary water quality goal is to prevent or minimize pollutant discharges, thus __ 
limiting adverse water quality impacts of airport activities. Massport employs several programs 
to promote awareness of activities that may impact surface and groundwater quality. Programs 
include implementing best management practices (BMPs) for pollution prevention by Massport, 
its tenants, and its construction contractors; training of staff and tenants; and a comprehensive 
stormwater pollution prevention plan. The EDR reports that Massport continues to comply with 
water quality and other environmental regulations. 
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The 2015 EDR should identify any planned stormwater management improvements 
and report on the status of: 


e NPDES Permit and monitoring results for Logan Airport’s outfalls and the Fire Training 
Facility; 

Jet fuel usage and spills; A-24 

MCP activities; 

Tank management; 

Update on the environmental management plan; and 

Fuel spill prevention. 





Conclusion 


I have determined that the 2014 EDR for Logan Airport has adequately complied with 
MEPA. The EDR provides a comprehensive overview of environmental planning, issues and 
data. Massport may prepare the 2015 EDR for submission in 2016 consistent with the Scope 


included in this Certificate. 
November 13, 2015 


Date Matthew A. Beaton 





Comments received: 


10/30/2015 Nancy S. Timmerman 

11/05/2015 Town of Milton, Office of Selectmen 

11/06/2015 Stephen H. Kaiser, PhD 

11/06/2015 The Boston Harbor Association 

11/06/2015 Cindy L. Christiansen, PhD 

11/10/2015 Bill Deignan, Cambridge Community Development Department 


MAB/ACC/acc 


13 


Appendix A, MEPA Certificates and Responses to Comments A-15 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-16 


‘ayetidoudde aaym Sia}UBWIWWOD |ENPIAIPU! YLIM 

AjDaJIP 1JNsuod pjnoys Yodsseyy ‘soja JUaWAayege pue HulydeJ} asiou 0} 

sjJUaWAUas 8Y} UO WOdas 0} aNuUIWUOD PjNoUs YqA STOZ AU} ‘S}UBWIWWOD asay} 

0} Bulpuodsa 0} uo!}Ippe UJ ‘sanss! UOINpaJ sUOIssiWia pue ‘jUaWa}eqe 

“juawayege pue Hulse} asiou UO UONeWOJU! SapN|suI ‘ JUaWaDgy asiou pue ‘s1NO}UOD asioU jo Huljapow ‘asiou Jo JuaWAaINseawW BHulpnjoul 

asioN ‘9 Ja,deyD ‘sasuodsay pup siajja7 JUaWIWOD ‘g xIpuaddy ul syuaWWOD [Je 0} papuodsai sey Wodssey| ‘SaNSSI BSIOU UO SNIOJ YQ PLOT BU} UO PaAiaras s}UaULUOD Jo AWWOfeW ayL 


UGA STOZ au} Ul JEWUO} BWes ay} asN 0} WOdsse~| aBeunodu—a | ‘paduaiajal 

-SSOJ PUL PA}DNI}SUOI-|JaM SI YQI PLOT BY} Ul Papnyjoul syUaWWOD 0} 

"yeuOy paysaHhbHns| sasuodsay au] ‘a}edYI9D SIY} JO PU AY} Je Paysi| S19}9] BY} WO SJUBLUWUOD 

au} Ul ‘ sasuodsay pub sJa}ja7 JUaWIWIOD ‘g xIpuaddy Ul suO!Das palji9ads ay} SaPN|U! YGF SIOZ SIUL] A@AUeISGNs ay} Jo |e Ssaippe Pinoys sjUaULUOD 0} SasUOdSaY YI STOZ PUL 


“pauinbas si uoneyUaWNdop Hulyioddns asaym papiaoid ase 

azdeyd yea 10} sadipuadde jesiuysal * (YqSz) Woday buiuud}q pud snjojs jDJUaWUONAUZ 9TOZ Huimo}|o} ayy 
pue Y¥QJ SIOZ Sly} ul passasppe aq 0} SWd}! UleLIA9 S}IAIIP YIIYM ‘QTOZ ‘QT Jaquiaydas panss! ‘(y7q) Woday “Aessadau se papiaoid aq pjnoys sadipuadde 
peduy je}uawUOsAUZ/(W4) JUaWSsSAssY |e}UBLWUOJIAUA YI BY} UO ajedIJI9D ay} pue ‘GTOZ ‘QT Jaquiadag| jealuYyde} Hulyoddns ‘suamaiAad JO} 1X9]UOD ApIAOId 0} YdSq UeHOT TTOZ aut 
panss! ‘(4NJ) WO4 UOIEIYNON [e}UBWUOIIAUA Pafolg UOHEZIWAPOW J [EUIWA) BY} UO a}edIWaD] BdUIS Panss! sayed4IWaD YqW Pue YdS4q [Je JO Saidod apnjoul osje ysnw uol}Das 
s,Ale}a10aS ay} Sapn|oul osje xipuadde au} ‘uolppe U * sJUaWILUOD 0} sasuodsay pud sayDri{11.1AD WdIW SIU ‘JUaWINDOP ay} UI papiAoid aq Pjnoys (AyiqelleAy JO SAI1JON JO ‘SGD 
‘y xipuaddy pue ‘3577 uonnquysig ‘q xipuaddy :smojjo} se suol}Ias payidads ay} sapn|oul YGF SIOZ PUL ‘s}UaLUNDOP HulAladaJ BSOY} Hulyer!PUul) YA STOZ AY} 4104 SI] UONNQUISIP VY 


“ddd 
vIOZ 84} UO paAladas S}UBLULUOD BY} PUE A}eIIJIL9D SIU} UI payoU Aj}191|dxa 
*(sasuodsay pub sJa}ja7 JUaWIWIOD ‘g xipuaddy) sjuawWWOd 0} asuodsaJ pajieyap e pue /buryo041 UolDbiy| sanss! asou} 0} puodsai osje IsnW Yq STOZ eUL ‘Huryse.3 uoebiyIW yafoid 


Palo '6 JaydeyD ‘aouDdwioD joJuawUONAUF/AONE 1a1DM ‘8 JaydeyD ! uo Npay suorssiwyz/AWONO ANY 'L pue ‘juawabeuew je}UawuolAUa ‘AjI]enb Jie ‘asiou ‘ssaode punoib ‘wWayshs 


Jaydeys ‘ juawajpgy asioy ‘9 Ja\dey ‘ wodny upbo7 wo pud 0} ssadd punoly ‘g JaydeyD ! uonvpodsuns | uoieyodsues} [euoibas ay} ‘sjaa] AWANDe YOdule Jo siojedipul Aaxy Jo sisKjeue 
Jouoibay ‘py Jaydeyp ! sjana7 Apanjoy ‘Z 1a1deyD :smojjo} se suolpas payloads ay} sapnjoul YG] SIOZ aUuL pue uo Bulyodas apnjaul pjnoys Yqq STOZ ey} UI SaIpNys jed1UYIa} BYL 


“saunseaw uoljebiyiw pue ‘s}afoud ‘saarjeniu! Buruueld 

pasodoud s,yodsseyj uo Woda snjejs e apiAoid pjnoys y ‘ayeldoudde se 

‘sueak snotaesd 0} paseduod ‘sarjiaoe pue suoiesado Yoduiy uebo7 40 spaye 

@Al}e]NWIND ay} UO Yoda Osje Pinoys yf ‘payenjere aq ued YOduiy uebo7 

ye spafoid ysiym ysulebe 4x9}U09/punos6y9eq e se aAJas 0} aNuIJUOD pjnoys Y 

* Puryoo1, UuoNDbipy jalolg ‘6 124deyD : buiuuvjd| ‘sjane| AWAIe UONesado YelduIe pue Jabuassed Hulpnyoul ‘GTOz ea Jepuajed 

poduy '¢ 1aydeyp ! sjana7 Annoy 'Z Ja1deyD :smojjo} se suoias payloads ayy sapnpul YGF STOZ eUuL} 104 WOdury ueGO7 je suo!zpUOD UO ajepdn ue apiAoid Pjnoys Yq SIOZ PUL 


“yoduly uebo7 ye saaneliul 

uoljebi}ilW je}UaWUOIIAUa PUue ‘saipnys [ed/UYd9} ‘Huodas jeyuaWUOIIAUa 

ay} adeys yeu} Huluuejd pue saioijod jeyUaWUOJIAUa BY} UO UO!}EWWOJU! 

punos6»2eq apiAoid pjnoys } ‘d1]Gnd au} pue sainuabe Buimainal JJ 1x9}U09 

“payloads JEUOJ BY} MOJO} [JIM YGF STOZ eu ‘ysiueds pue ysij6uy apiaoid oO] ‘uo oNpowjUy pue AiewwNns aandaxq ue apn|duU! Pinoys Yq 

Ul payuasaid si AJewwNs aAijNdaxqJ Ay} ‘ssad0id (Yq) Hoday eyeq je}USWUOIIAUJ 4} U! ALUN} SIL BY} JO4 GLOZ PUL “UGA PLOT ey} JO YEUOY JesaUaBH ay} MO}|OJ P|NOUS YGF STOZ AUL 
asuodsay quawiwo> 


s}UaWWUOD 
0} sasuodsay 
/®SION 


s}UsWWUOD 
0} sasuodsay 


s}UaWWWOD 
0} sasuodsay 


/uolynqiysiq 


yua}uoD Yd 


yuajuoD Yd 


juajuod Yd 
sido, 


Alea199S 
‘uoyeag May ey 


Aleya199S 
‘uoyeag Maya ey 


Aleya1aS 
‘uoyeag Mayr e/| 


Aleya199S 
‘uojeag Maye 


Ale8199S 
‘uojeag Maye 


Ale42199S 
‘uojeag mayey 
soyyny # JUBWIWIOD 





A-17 


Appendix A, MEPA Certificates and Responses to Comments 


‘Buiuudjd vodny '¢ 1a4deyD pue ‘Aipwiwns aijndaxz/uonsnpo.jUy 


‘T saydey ul uo payodai ase sbulpuyy Apnis Buluueld Adualisay ainjonsysesyuy pue Jajsesig aul 


‘Burpo1y uonobinw alo '6 18\deyD ul suo!Das payloads ayy sapn|aul YGF STOZ PUL 





‘JUSWIUOIIAUS/WIOy POdsseurMMM/7:sdyY je auljUO ajqeyieAe pue SYydS4/SUGI Ul PadUatajas aq ||IM 
Ydiym ‘sodas Ayjiqeuleysns ul AjejnBas ssasBHoud Ayjiqeuleysns sj! uo Hulyodas anuljUod 0} suejd yodsseyy 


‘Jue|d-yueuebeuew 


-Ayigeuleysns/jUSwWUoIIAUS/WOy podsseurmMMm//:sd}Y “je ayISqem s,UOdssey| UO alqeyiene aie s}usLUNDOp 





uiog ‘9TOZ [Udy ul paseajas ‘Hoday AjIqeuleysns jenuuy ysulJ SWOdssey| pue ‘GTOZ |Lidy ul paseajai ‘ueld 


juawabeuep Apjiqeuleysns Lodiny UeboO7 au} saduasajas Osje Yq SIU) *AiDWIWINS anijNIaxz/UO]INpod}U] 
‘T saydeyp ul yodury uebo7 je sanijeniul Ayjiqeuleysns uo uOIDas payepdn ue sapnjoul YGF SIOZ aUL 


‘sasuodsay pub S1a}Ja7 JUAWILUOD ‘g xipuaddy ul sjaAa] AJIAIIDe 0} payejas s}JUBWIWUOD 
0} papuodsai sey yodssey| * sjana7 AqAnjoy 'Z Ja}deyD ul suolDas payloads ay} sapnjoul YGF STOZ AUL 


* sjanay Annoy 'Z Ja\deyD ul suoi ras pay!oads ay} sapnjaul YGF SIOZ eUL 
asuodsay 


‘aBueyo 

@EUIJD JO SPaje jelUajod ay} 0} saiz]I9e} sy Jo Auar|Isal a4} aSeasIU! O} WHA} 
Yous au} ul yUaWa|duu [JIM LOdssey suoNepuatUWOda YIIYM AyUap! pue 
Apnys [Buruuelg Adualisay ainjonsysesyuy 

pue Jaysesiq] dyiq ay} 4o Aiewuuns e apiaoid pynoyus Yyqq STOZ aU 


‘(@ppyL# Wd) Pefoig sjuawWanciduyy eaiy Ajayes Aemuny uebo7 - 

pue -(ZETvT 

# WJ) Ja]UaD JeD je]UaYy/WeIHO1g JUBWIdOJaAapay ealy ADIAIAS JSaMYINOS « 
(Q60ZT# Va) }2efosg JuaWade|day Y JeUIWWE] + 

“8SPOT# W394) }2efo1g Huluuelg s}UaWAaAOJdUU apisuly U2HO7 + 

(L6L6# Waa) Aemayed jeuoieusayuy + 

“06L6# Wid) BBesed jesuaD/abesey json « 

:papnyjoul aq pjnoys s}2afod Buimo}jo} ayy 

Jo} sBulpuly T9 UOIDAaS ay} Ul aPeW s}UaW}IWULWOD UO!}EHIJIW JO sNyeys aU 
“paja|duiod Jo uolaNJJsuOd JapuN aie Ady} Jay}aYM Bulpnjoul ‘maiAal Wd 
auobsapun aney yey} WOdsly uebo7 ye s}afoud jUeUa} pue Lodsse; IIJIDads 
JO} S}UALUPIWIWOD UOHeHIZILW JO snjeys BY} UO Woda Pinoys YqI STOZ eUL 


“anuewopied 

payejai-Ayljiqeuleysns pue sjeo6 ua} ay} Jo yea spuemo} ssaiHod ay) Uo 
yoda pjnoys Yq STOZ eYL ‘SYdS¥ pue syqq Juanbasqns oju! payerodiosul 
aq pinoys [uejg juswabeuepy Ayiqeuleysns] dS 24} UO ssalHo1g 
“diyssapea] sy pue Aqiqeuleysns 0} JUaLU}ILUWOD S}I JO WOdssey PuawWWOd | 


GI STOZ ay} Ul sjana] AWIAIQDe 0} pazejas sjUaLUWOD 

ssauppe pjnoys Yodssey| “YdSJ ANINy ay} JOJ sanizeniu! Huluue|d d1Hazes 
sUodssep| JO} pue MoOj|O} Jey} SUOI}DaS }DedWI! PUe HuluUeE|d ay} JOj sIseq ay} 
BWOIA ||IM 3eY} SJsedaJOJ ara] AWAIWDe Ss Odsseyw! UO YOdad ose Pinoys Y] 


‘yodiy 

ue6o7 }e spuai} 0} aiedwod pue pTOZ U! Spual} UONeIAe jeuoNeU UO YOd~ay « 
pue ‘sjangy APAIDe ETOT 0} SjaAg] AWAIDe 

JaBuassed pue ‘suonesado jiew/obied ‘suoneiado yesouie pTQZ auedwio « 
Isaipaioe jew pue ob1e5 » 

Isjaaa| AyAlj9e JaBuassed « 

‘uoduty ue6o7 

ye sadivuas auljile pajnpayos pue xiw jaayy Bulpnjour ‘suonesado yesdy « 
:Buipnyou 

‘suoneiado yesouie pue sjara| AyANIe WOdule Uo Hodas pjnoys Yq SIOZ AUL 
yuawiwo) 


Buluueld 


uonebniy| 


Ayyiqeureysns 


s}UBUWIWUOD 
0} sasuodsay 
/sjens] AADy 


sjane] AWARD 


Aleya199S 
‘uoyeag May ey 


Alea199S 
‘uojeag Maye 


Alea199S 
‘uoyeag Mayr ey 


Aleya19aS 
‘uojeag Maye 


Alea199S 
‘uojeag Maye 
soyyny 


# JUDWIWIOD 





A-18 


Appendix A, MEPA Certificates and Responses to Comments 


* uooyodsubd jouoibay ‘vy 124deyD ul suolpas payloads ay} sapnjoul YGF SIOZ aUL 


*yodiny uobo7 wo. pu o} 
say punoly 'g JaydeyD pue ‘buruunjd ody ‘¢ JaydeyD ul suolj2as payidads ay} sapnjoul YGF SIOZ aUL 


* Bunuud)d ody ‘¢ JaydeyD ul suol}Ias payidads ay} sapnjoul YGF SIOZ eUL 


‘yodny uobo7 wo. pud 0} ssa22y punoly '¢ JaydeyD ul suoldas payloads ayy sapn|aul YGF SIOZ AUL 
asuodsay 


“diysuapu pue sanijeniut jie jeuoi6ad pue uepj}odo.yaww Uo poday « 

pue ‘suonesado yisues} pue Aemybiy jeuoibad uaa 

ajowod 0} sainuabe uonepyodsues} Jay} YIM UOe1edood s YOdssey + 
‘Loassew 

UIYYM sai}}I9ey UONeYOdsued} jeuoibas ay} Huibeuew ul ajol s,odssey « 
way3shs uoleyodsues jeuoibay 


“sHodule asau} a}0WOjd 0} sSHOYa s Odssey| pue WajsAs UO!}eIAe 


JeuoiBas ay} ul pjalj WodsueH pue Yodury jeuoiBay Ja}seJ0/M\ BU} JO ajOY + 
pue ‘s}uaWaAOCIJdW! SS829e PUNOID « 

‘saluoyyne 

yoduie jeuoibas ay} Aq papiaoid se syuawaAojduu! Mau pue suejd Jo snjeys « 
!]X9]U0D JeIUO}SIY Ue UIYIIM eJep 

ajnpayps pue ‘sjara] Aye JaHuassed ‘suonesjado Yodule jeuoiHal STOZ + 
syoduiy jeuoibay 


:Buimo}joy ay} UO Hulyodas Aq wayshs uoeyodsuedy 
Jepowsaju! s,uoiba ay} ul ajou sWodiry UeG07 aqudsap pynoys Yyqq STOZ aUL 


“‘spoowoqubieu juarelpe ul sjaaujs |eUJa]X9 UO IJeJ} payejas-YOduie aZIWWIUILU 


pue suoler0] pazijesjuad 0} IyJe4} payejas-YOduie J~auIp pue ayepijosuod 

[1M yeuy ‘s}oafoid Buried pue Aempeos Bulpnjoul ‘sabueys ssad0e punosh 
dU} JO SSAUBAIPIAJJa PU sN}e}s a4} apNjou! pjnoys Ja}deyp siy, ‘saniAnoe 
Huluuejd abues-Huo] uo yoda snjyejs e apiaoid pjnoys Yyqq STOZ eUL 


“‘Buidesspue] pue siajjng Wodiy « 

pue ‘seal Ofye> pue adiAlas + 

[easy ApIsily « 

[easy |PUIUUA] « 

‘Bupeg WOdy « 

pefo1g JOPLIOD Aempeoy + 

iseaue BUIMO]|O} BY} JO} SAAVEIIU! 

Huluuejd Jo snjeys ay} aqUISap Osje PjNoUS YqA STOZ aU} ‘AjjedpI9adS 
“yuawidojanap jueua} apinB pue ajepowworde Jsnw osje Wodssey\ 
‘yodiry uebo7 Jo Joje1ado pue JauMoO sy JaUUeW aAizsuas A]je}UaWUOIIAUa 
pue ‘jualdiyja alow ‘aindas ‘ajes e Ul SadIAJas pue sUOIJeIado sLiodiily 
ue6o7 aAosduu! 0} Buiuuejd odssey Uo Yoda osje pjnoys Yqq STOZ PUL 


‘ue|d siy} uo sayepdn 
apiaoid pjnoys YqA STOZ AY ‘saPOW Jyo-dosp/dn-y21d pue »Jed-pue-aAup 
Ujog BulziwuiulWw ajiyM saj>14aA apl-paseys pue jsued} JOJ ssadze AZIWUIXeU 

0} - Yodsse- Aq pajjosjuod suol}ed0] WOdsIy-Jyo Je pue Wodsy uebo7 Je YyIOq 
- suoneiado pue ‘Hulsud ‘Ajddns buried Huibeuew Apuaidyye 104 A6ayels 
yed-ijnw e yno Aey [JIM Ue|g JUBWAabeUeW! HuDpeg W4a|-6u07 ay) ‘ody 

ue6o7 Jo} uejd yuawabeuew Buried wia}-Huo] e Buidojanap si yodssey| 
quauiwi0) 


uoljeyodsues | 
Jeuoibay 


ssaody punoly 
/Buluueld 


Buluueld 


Buluueld 
/ssa22¥ punoly 





A-19 


Aleya199S 
‘uoyeag May ey 


Alea19aS 
‘uojeag Maye 


Ale8199S 
‘uojeag Maye 


Alea199S 
‘uojeag Maye 


Appendix A, MEPA Certificates and Responses to Comments 


doyiny # JUDWIWIOD 


*s0e17 1YBII4 « 

pue ‘buryjoe (Syd) Waysks Aiosiape Aemuni [e1}UaJajald « 

Y(sjeob uoleziyn 

Aemund YUM aduasjaype aulpie pue yesouie UO Woda) UOezII3N Aemuny « 
‘suoijejado aWInUBIN « 

qyeiouie A] aBeys HuiApjenb pue ‘TT 

abels paunpejnuew Ajmau ‘TT abeis paiiiieday ‘TT aHeyS Hulpnjou! ‘xij 38a]4 + 
Buimo}jo} 

OU} 10} PTOZ JO BSOU} 0} SUOITIPUOD asoY} aedWOD 

pue suoljipuod sTQz UO Yoda pjnoys Jaydey> ay ‘Huljapow asiou ul sayepdn 
ay} pue ‘asiou yesdsle Ul saHueyd au} ‘asiou yessie Hundae yiomauedy 
*Juawiajngy asioyy ‘9 Ja}deyD ul suO!}Ias payidads ay} sapn|aul YGF SIOZ PUL Asoye{nBas je}UBWUOIIAUA BY} JO MAIAJBAO Ue apIAOd Pinoys YqI STOZ PUL 


“Sanss! Paj}ejaJ ASIOU PUe BSIOU UO S}UBWIWOD aU} ssaippe Pue JapIsuCD 
‘SJUAUILUOD 0} sasuodsay ‘g xipuaddy ul YGF PIOZ BY} UO S}UaUWOD |e 0} papuodsal [IM Yodssey Jeu} pue YQI SLOZ AY} Ul PaplAoid aq ||IM sishjeue payieyap 
sey Lodssey, ‘juawajeqe pue Hulyde/} aSIOU UO UO!JEWOJU! SapN|ou! ‘JUaWaJDGY asioyy ‘9g Ja}deyD} yedxa | ‘aanewWJOyu! AJaA Si Ja}deyd JUBWAaegY SSION AY} Ul UOIEWOJU! BUL 


UGA PIOZ ay} UO s¥ayUaULOD sNoJaUNU 
Aq pasied sanssi asiou ay} ssauppe pjnoys yqy SIOZ ay, ‘Guroyuow 

snonuljuod asinbas pue Hulobuo ase sisKjeue asiou au} Ul pasies Sanss! ay} JO 

‘S]JUBWILUOD 0} sasuodsay 'g xIpuaddy ul YGF PIOZ ay} UO s}UaLUWOD [|e 0} papuodsa| AUuepy ‘sjaAa] asiOU B2Npal 0} SHOJJa s Odssey saquIsep pue ‘ETQZ pue ZLOTZ 

sey Wodsseyjy ‘juawayeqe pue Burde1} asiou UO UO!JeEWUOJU! SapN|dU! ‘JUaWazDGY asION ‘9 1a}deyD JU! WOdiry uebOT je JUBWIUOIIAUA aSIOU ay} JO SN}e}s aU} sayepdn Yq PLOT UL 
“salpnys ssao2e punoi6 Bulobuo jo s}jnsai uo yoday 

pue ‘Hodury uebo7 wo pue 0} uoneyodsues} Ja}eM UO YOday « 

‘aBesn pue Ayloeded aseasoul 0} sojja pue abesn ssaidxq uebo7 uo Yoday - 

‘oygeuj-YyOnosy} HOdsty-uON « 

Isaaijuaoul YM Buoyje aseys aPOW AQH Jbue} s,odssey + 





‘hang Jabuasseg WOdily UeHO7 GTOZ BY} 40 syNsay « 

‘Buiuueld ABayess JuawaHeuew ssadoe punosH aHuel-Huo] jo snyeis « 
(soisizeys uoleinp pue sazei Hulpnjoul) uaWabeuew pue puewap -Huped « 
(LWA) Pajares. sajilu ajaiyan Woduie-uC « 

ISOLUNIOA 314421} WOUIe-UC « 

‘sauinjor Aemayeb Vodiny uebo7 « 

ISODIAIOS (VIL 

ue6o7) uoljelossy juawabeuey UoIWeyOdsuel| aaAojdwy Yodury uebo7 « 
‘QUIT JAAIIS PUe aul] aN|g ay} eIA Ody UeHO7 Wold pue O} diyssapl ysuedy 
aseasul 0} sainuabe uoeyodsuedy 19430 YUM UO!}e1ado0) s ,Liodssey + 
(sseidxq uebo7 pue ‘uolewiodsued) 1372 

‘QUIT JAAIIS ‘QUIT aN|g Bulpnyjoul) diyssapl (AQH) aja1yaa Aduednd90 UBIH « 
‘azael4 Buried Woduny uebo7 YUM aduUel|dWod jo UONduDsap payielaq « 


‘yodiny uobo7 wo. pud 0} ssa22y punoly 'g JaydeyD ul suoidas payloads ay sapn|aul YGF SIOZ aUL ‘yLOZ 0} spua.} asedwiod pue Huimojjo} ay} UO Yoda pjnoys Yqq STOZ eUL 


asuodsay quawiwo0> 





syUaWUIWWOD 
0} sasuodsay 
/®SION 


s]UBUWIWUO 
0} sasuodsay 
/®SION 


ssad0y puNnol5 


sidoy 


Aleyas9aS 
‘uoyeag Mayr e/| 


Ale ya199S 
‘uojeag Maye 


Alea199S 
‘uojeag Maye 


Alea199S 
‘uojeag Maye 
soyyny 


# JUDWIWIOD 


A-20 


Appendix A, MEPA Certificates and Responses to Comments 


“uoljuanaid |jIds jan4 « 
pue ‘uejd yuawabeuew je}UaWUOIIAUA a4} UO aJepdy + 


A-21 


juawebeuew Yue] « 
!saryanoe [uejq Aouabuljuod syesnysessew!] dW ° 
ds pue abesn jan} jor « 
‘Ayyioe4 Bururesy aul ayy pue syjeyyno syodury uebo7 J04 s}jnse1 HurwoyUuOW 
pue ya [Wayshs UoneUIUN|Z a6seYsIq JUeINI||Od |EUONEN] SIGN * 
* juawiaboupp 1JO snye}s ay} UO Yoda pue sjuauaAcidul Aye}a1995 
pup aupydwioD jojUaWUONAUZ/AMOND 41a}D/M '8 1a\deyD ul suOI Das payloads ay} sapnjoul YGF STOZ aUL juawabeuew Jayemuo}s pauueld Aue Ayuap! pjnous yqq STOZ eYL] = AyjenH sayep| ‘uojeag mayyeyy 


“SUONIPUOD ayes JapuN Hullxe} aulbua ajHuls Jo asn ay} aHesnodua 0} uononpay 
SHOJja sodssep UO ayepdn ue apnjoul osje pynoys Ja}deyp siy| ‘sijnsed pLOZ SUOISSIWUJ Ale}a199S 
“ uonanpay suoIssiwz/AMOND sly ‘1 Ja.deyD ul suoidas payloads ay} sapn|aul YGF STOZ GUL] ay} 0} pasedwiod aq pjnoys A1OJUaAUI! SUOISSIWIA NHD SLOZ Ay} JO S}Nsed aYL /Ayyend sry} ‘uoyeag mayyey 


“aiqeyiene se ‘suayjo Jo Wodssey Aq uayeyapun saipnys 

Ayyenb sie Wodury ueHo7 pue sweisholg ajaiya, jany aayeusayy s,jueUaL 

pue sjiodssey uo Yodai osje pjnoys Yqq STOZ aUL ‘auljsle Aq suolssiwa 

Lyayew azejnoied] Wd pue ‘[spunodwod d1uebso aji}ejOA] SOA ‘[UaHos}IU 

$0 sapixo] “ON ‘[apixouoW UOqed] OD JO} SAO}UBAUI! SUOISSILUa APN|oU! 

pinoys yy ‘s6urjy YdS3/YGg Jae U! pasn uaaq sey Jey) (SWIGJ) WaIsds 

Huljapoy| UOIsJadsiq SUOISSIWJ BY} JO UOISIBA JUBIAJ JSOLU BY} O} S}NSOI 

aledwiod ||IM YJ ‘aaoge paquosap ‘japou [joo] UbIsag jeyUaWUOIIAUY UO!eIAY] 

aay Mau [uojejsiuipy uoneiAy jesape] s,yv4 au} Buisn suonipuod 

uo Yoda pue suoljduunsse pue saibojopoyjew siskjeue apnjoul osje pynoyus 

YI ‘SuO!ssiWa Je aseasDap 0} sjana] |eEUOIFeUJaU! Pue JeUO!JeU ay} UO ssaiHoOld 

UO UOISsNdsIp apiAoid pjnous YqA STOZ aU, ‘Huljapouw Ayyjenb se ul saHueyo 

ay} pue ‘suolssiwia yesusle ul saBueyp ‘suoissiwua yesouie Hulyayye yYWomawedy 

AsoyenBas je}UBWUOIIAUA BY} JO MAIAJBAO UL aPN|U! P|NOYS YGF STOTZ PUL 

“salbojopoyjew pue sioje} UOIssiwa ajelidoidde Bulsn sadinos Aieuoljeys 

pue sajaiyaa Jo}OW ‘[yuawidinba yoddns punob] 455 ‘Yesoule 10} paiiuenb uoljnpay 

aq PjNous suOIssiWa NH Yd SLOZ au} ul Hodsly uebo7 wo. suolssiwea [seb SUOISSIWUJ Ale4a19aS 


“ uolanpay suoIssiwz/AN}OND Aly ‘7, JaydeyD ul suoidas payloads ayy sapn|aul YGF STOZ aUuL asnoyusas6] DH5 Jo Aiojuaaul ue apnyoul 0} payjIWiWod osje sey Wodssep| /Auend sry} ‘uoyeag mayyey 


“waysks Buioyluow suoljesado pue asiou ay} 
juawiajngy asioyy ‘H xipuaddy| uo ayepdn ue apiaoid pue ‘Apnys (SNV1g) Apnis asion Woduiy ueHo7 uo}sog Aleya129S 
pajeinosse pue ‘juawajngy asioyy ‘9 JaydeyD Ul suol}Ias palioads ay} sapn|oul YGF SIOZ eUuL WOJ} S}[NSaJ ‘SWOJja JUBWAayee asiou UO Oda osje pjnoys Yq4 STOZ eUL ‘uoyeag mayiie/\ 


‘suodai asiou Huroyuow 42e13 Yb! 


aduUa}sisiag PUR |[aMG/SAN|eA pjousasy) WAP Sg Pue 'G/ ‘Gg JO} ABAOGY-SAUUI| « 
(IND) X@PUT ASION AaANe;NWND « 
peXojdap sjapow ay} 0} ajqeynquyje sjJuaWaAoJduu Aue pue 
SadUdJA}JIP JO} SuOseal BulpnjduI ‘sanjeA asiou Pajapow snsJaA painseay\ « 
‘uoiejndod payedwi-asiou pue sinojuod asiou jenuue ul sabueys « Alle}2199S 
*Juawiajpgy asioyy ‘9 Jaydeyd ul suolas paijioads ay) sapnjaul YGF SIOZ AYL :Buimo}jo} ay} UO WOdas pynous Yq STOZ SIUL ‘uojeag Maule) 
asuodsay yUaUIIOD soyiny # yUaWIWOD 


Appendix A, MEPA Certificates and Responses to Comments 





Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-22 


Boston-Logan International Airport 2015 EDR 


Copies of Secretary of the Executive Office of 
Energy and Environmental Affairs Certificates 
issued for the Reporting Years 2011 and 
2012/2013 


Appendix A, MEPA Certificates and Responses to Comments 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-24 


ose IsSNU YY PLOT SUL “Buryoey uoyjesnyiw jyoofoid pue Guoweseuew jeyusuruosAue ‘Aypenb 
dre ‘astou ‘ssaooe punold “uiaj}sXs uoyepodsuey jeuordar ayy ‘s]aAo] AWAQoe Yodte Jo s10yeo1put 
ty Aay Jo sisAyeue pur uo Surodas epnjout pjnoys YqA #107 OY} Ul sarpmys yeoruyoa} a4, 
“sammseoul uoNes IU pure ‘s}efod ‘saanentut 
Suruuejd pasodoad s yodsseyy uo yoda snyejs e aptaoid pmnoys 3 ‘ayeudoidde se ‘sreaX 
snolAoid 0} poreduioo ‘sanianoe pue suoneiado yodiry uedo7y Jo syoayja aanejnums ayy uo yodar 
2V Os|e pynoys y] ‘payenyeas aq ued Wodiry ueso7T ye syoafoid yorym Jsurese yxa}U0d/puNosdyIeEq & se 
SALAS 0} SNUNUOD Pinoys I “S[aAz] AWANSe UOHeIEdo Yyesote pue 1oduassed Burpnjout “p{ Oz e904 
Jepuayed 103 Wodiry ueso’] ye suoyipuos uo ayepdn ue apraoid pynoys Yqd pl0Z PUL 


‘orjgnd ou) pue 
so1suade SumatAal 10} }x9}U09 opraoid 0} yodiry ueFo7T Je soANeTIU UONeTIIW [eyUSWTUOTAUD 
pur ‘sorpnys feoruyoa) “Surpodal [eJUSUUOIIAUD oY} JO }xX9]UOD oY} WOJ yey) Suruueyd pue sarorjod 
LV JBJUSWUOIIAUA dy} UO UONeULOJUI puNnossyoeq aptaoid ysnu yodsseyy ‘syqy pue sydSa 
snoaaid 0} Je[IuIs ‘uoHoNpoHU pue ATeuTUNg aANndaxg Ue apnfoul p[noys YGg p107 UL 
“wodas snqeis YA €107-Z10Z ay} Jo youusog Jesouad ayy mojjoy pynoys YQY 107 UL 


jeiousH 


UGA F107 Mp 103 adoog 


*sreaX JU9001 0} poredwios s}oeduul [eJUSWUOIIAUS Ul SaSBaJOUT 

aWIOS PUR sara] AIANOB Ul SeseatoU! JayyNY sayedionue YY €107-Z107 MH “UdSa 1107 7M 

Ul passnosip sy “‘uoresado yesoure Jod sioduassed sow SurAy pue sjaay Joyenb ym Apuaroyjo 

a10ur yon SuNesado saurpite Jo sloayyo oy} SouTUTeXS YC €107-Z107 SUL “8661 U! poyoeas 

yead ouojsiy ayy MOjaq [Jom pourewal podiry uedo7 ye suoNesodo yesose ajym “yead ouO\sty 
L00Z 2) Buipssoxa “¢10Z ul yeod Mau B payoval podsry ULBOT Je S]oAa] Joduasseg 


“‘uonedntu yoafoad Jo snyeys ay} UO syodad osye J “€10Z Pue 

ZLOZ sie2k epus[eo ay} 10} yodiry ueZoT ye suoNrpuos jeyuouruoAUs pure (AjIANOe Josuassed 

pue suonesado yesoare Surpnjout) fara] Ayanoe syuasaud pue “YdSa 1107 oY} Ur payuasaud 

yep oy) Sareduioo pue sayepdn YqY €107Z-Z10Z AY_L “‘owleTeuew jeyuswTUOIAUa pue AyITeNb 

dre ‘asiou ‘ssao0e punoss ‘ulaysXs uoNBpodsueN [eUoIsel ay} ‘s[aAz] AyANOB Wodte Jo s1oyeIpUl 

Aay Jo siskjeue pue uo Sunodal apnjout YqA €10Z-Z10Z OU} Ul Sarpmys feoruyoa) ay] “WI9dU0d 

Jo seare Sutssosppe 10j sueyd juowoSeuew! jeyUsuUOMAUA sjuasaid pur “¢ [QZ PUL Z [OZ UE S]aAe] 

uonesodo yesorre pue AjLANoe JaSuassed pajorpaid pure jenjoe uo paseq sanianoe Yodiry ueso7] 
]]e JO syoayya ap Jo siskyeue oayejnumo ‘aatsusyosduio e saptaoid YA €107-Z107 PUL 


“UCT 10Z 241 10j adoag e sureuoS 

ayeoIyTIND sip ‘AjpeuoHIppy “MatAad Siu Jo yoolgns ay st YA €107-ZLOZ PUL “Waumoop suo 
OV paUIquiod aq SYGA €10T PUE Z1OZ au} Jet parsanbar podssey| “YdSA [LOZ AU} JO MarAaI 
ayy BuuNg “sYyqSq weomyaq szeaf oyp WI payy ame (Sarepdy jenuuy se o} paxiayol AjauL0y) 
(sya) Suodey veg jeusuTUOMAUg “¢ 107 JO [dy Ur pay sem | [07 IBAA I 10} YdSA 

jugoar Jour ot ‘siseq reaX-aAy vB uO payepdn Ajjesousd SI YdSa PUL “(CUIA) suodoy yoedwy 


S107 ‘9 Areniqoy aywoylad UH £10Z-T107 Lece #VIS 


S]U9WIWOD 0} sasuodsay 
cv pue sajeoyiyad Vda - V XIpueddy 


JequsuTUOIAU oY19Eds-joefoid YIM payeloosse sJUSUNTUIWIOD UONeSHIW pue sascyeue payrejep 

aun (sayesodioour Ajayeun pue) Aq pajuauiajddns st yqSq oy_L ‘s}oedun aziwturw 0} ABayeNs 

[]es9A0 ue syuasaid pue ‘sanAnoe Jo s[aaa] payedionue pure yuoLMo jo sjoeduul jeyuawUOIAUS 

ay} jo siskyeur ,,amjord 31q,, # sopraoid YqSq ey] “sseoord Zuruueyd adues-3uo] (uodssepy) 

s AWOYINY YOY sHasnyowssepy ay} Jo Wed ‘suoNEindar YqqIN SY} JO Soanoalgo oy} YIM 

qua}SISUOD ‘aUUODaq sNY} sey y] “sue{d aduEI-SuO] Jo JUoUIssosse 2anoadsoid e soplAoid ose IY) 

siskjeue Japeoig & 0) suorwiedo yodsre uo yoda snyeys aAnoadsouja Ajosse] B WO PAjOAs sey 

(dSq) uodsy Suruuelg pue snyeig peyuauruoMAUg oy ‘oytoads-joofod pue apim-yodirte :s[aA9] 
OM} UO INd90 0} paMjonTs useq sey WOdiry URBOT] 103 ssadoid MATAAI [BJUOWUOITAUD oY], 


punorsyoeg 


(00°11 WN 10€) SuoNeNsas SuUoWajdun sy YAM pur (179-19 
“88 “QE 0 °T'D'W) (Vad) 19 Aotfod jeusuuOMAU spesnyoesse ay) YIM saydutos Ajsodoad 
pue Ajayenbape joofoid siyj uo payrwigns yodoy eyed jeyUSWUOIAUA ay} Jey} SUTULIA}ap 

Aqaisy | (Wag) suteyyy [euauuouAug pue ABioug Jo 9oyJO oAlNdexgq Jo Arejaloag sy 


P10Z “Ol 4equiscagq@: | YO.LINOW NI GSOILON ALVG 


AquoyNy Wo snesnysesseyy : LNANOdOUd LOAOUd 

Lye: YAWN VIOI 

Jogie}H{ Uo\sog : CaHSYALVM LOaLOud 

domput, / uoysog : ALITWdIOINNW LOafoud 

uoday Bieq jejusUUOMAUT € 107-7107 : aINVN LOafoud 


LdOdTa VLIVGC TVLNSWNOUIANS LYOdUlV NVDOT £107-Z107 
HHL NO 
SUVdAIV TVLNAWNOUIANS GNV ADYANA JO AUVLAUNOS FHL AO ALVOIMILYAO 


$107 “9 Arenaqay 
AUVLTYOIS 
uoTeag “Y Moyne 

HAUD/AO8'ssRUr MMM //:dDY 

1811-979 (219) :xe4 YONYIAOD LNVNALNAIT 

0001-929 (£19) 2194 oujod *g UAE 
YONYIAOD 

soyeg ‘Cd SapeyD 
bITZO VW ‘uojsog 
006 ans ‘yaa135 abpugmv) OOT 


suffy jouauuonaug, puv iauz, fo anffo aarynody, 
s7qasnyIwssvyy fo yyvamuommo) ay, 





in 
a 
9 


Appendix A, MEPA Certificates and Responses to Comments 


uedoT ay “Uodiry uedo7 40j (qWS) Ue]q WOWadeUEWy AjtIqeureysng ev aredaid OF (YY) 
uoHeNSIUIUpy uonRIAY [elapa,f oy Aq juesd & papreme sem Wodssey] “¢10Z UJ *AdI|Iqeuteysns 
apim-Lodsseyy Suipnjour suojjo ponunuod s,wodssep] saquosap YqA €107Z-Z107 UL 


*UOISIA 10 [BOS AjI]Iqeureysns 

uLI9}-3u0] Ss, wodsse se ue[g Ay]iqeureysng ayy ut poyesodsoour st Ao1joOg JUowsTeuRyy 

[ewouruoaug oy] “(ueld Aipiqeureysng) ung Aijiqoulwisng Aysoymyp 140g siasnyovssppy 

ay) peonpoud wea Ayfiqeureysng wodsseyy ay “p00Z 1940190 UT “sajdioutid udisap ajqeureysns 

quowisjdui 0} pue JusWUOTAUD oy J99}0Id 0} JUSUNTUTWIOD s.OdsseYy sayeTNoTe YOIyM 

‘Aojog JuawWoseueyy [eUoWUOIAUY opim-AyOUNY ue poaoidde preog yodsseyy aup ‘0007 
J2q0100 Uy *s[eod AypIqeureisns opim yodire s,yodssew sequosap YA €107-Z107 UL 





"UA F107 By Ut sjaag] Ayanse 0} parejas sjuaUTUIOD ssouppe Pinoys WodsseW “YdSa enany ap 
QV Jo} saanentul Suruueld o1ayeqs s,yodssey 10j pue MOJO} yey) suOTjoas JoRdut pue Suruueld ayy 
JO} SISeq JY} SUIODAq [IM Jey} SISBdaIOJ [aAo] AWANSe s,odsseyy uo yoda osye pjnoys 3] 


‘yodiny uego’y ye spuay 0} areduioo pur p[0Z ul spuan uoNeIAR jeuoNeU UO odsy oe 

pur ‘s[aaa] AWANOe €[0Z 

0} SjaAa] AVIANDe Jaduassed pure ‘suoneiado rew/odies ‘suoneiodo yesose p17 aedwog 
‘santanoe [few pue o81e_ 

1V {s]aaa] AVLANOR JoBuasseg 
tuodiry ueZo7] ye sao1sas oulpire paynpayos pure xu ja0]3 Surpnyout ‘suonviado yesouy 


:Burpnyour ‘suoneiado yerone pue sjaaa] AyAnoe Wodsre uo yodal pynoys Yqs F107 PULL 


‘ZL0Z 01 pareduios ‘spunod uoryjiu ¢op‘s 01 jUsdIEd Z*¢ Aq paseasoul suoneiado O81e9-|]e 

pure spunod uory]1ur g¢¢ 0} uaoied g°Q Aq pasearoul soum[oA OBsed Ie € 1 QZ Uy “HOdiTy uso] 

ye 2d1AJas OJUI yesosre Ayroedeo JoBse] poonpoNut sourpste O81e9-|]e asnvdaq ‘sauUM]OA O81e9 

ey} o}eI Josey & ye [Jay SUONeIado yesoIe OBed-|[y ‘spunod voli /¢7‘¢ 0} JUaoIad ¢-g] Aq 

[[9} suonesedo yesoste O8:1e9-|[2 ‘potiad aures ay) JOAG “| [0Z 0} pareduros yusosad p* | JO auljIap 

® ‘Z10Z Ul spunod vor Ess 0} | 107 UI spuNod uorTTU Z9¢ WO, paseaidep “yesoIe JoBuassed 
jo sjuaunreduros Ajjaq ay) ut poodsuen syuouidiys Surpnyjour ‘saumMjOA OBIE IY 


*SI9BIOUI SUITE [PDAS Jaye YMoId Ayoedeo poyoLsad JO poonpal aavy saute asnes0q 

s10}0eJ peo] SuIsU pue yesoue Ja]jeuls Woy Aeme YrYs B s}aYJOr IYSIy Jod sioSuassed yo soqunu 

Buiseaioul stp ‘uodiry uedo7] yy “Aqoedes yeas yesoure aBesoae Jo uaoiod p/ Ajayeutxosdde 

powuasaidar ¢ [QZ pue Z[0Z Ul UONerado yeroute Jad sioBuassed Jo Joquinu adesaae ay] “€10Z Ul 

quaoiad g*¢g pue Z1 QZ Ul assed p'7g 0} [107 Ul Uaduad ¢°g/ Woy pasvaroU! UONBIAado YerDIIE 
sad sraBuassed Jo Joquinu [e}0) aBeIOAv oy} SB dSBaIDU! 0} panuTUOD AoUATOIYZa OUTLTY 


“0007 Ut parpuey odiry uedo7] yey suoNBIsdo YO CET *SE HI Mojag UreUIAI €10Z UE SUoHIeIOdo 
VD 789°9Z PUL “E107 Ut waded [“¢ Aq paseasdap pue Z10Z Ul JsdIed p'9 Aq paseaisep 
WD "£107 ul suoneado ]e10) Jo JUsoIed UaAVS Joy payUNOdde *A}IANOB SUTLIT [BIOISUIUIOD 

uey) Joyo AWAQOe UONRIAR se pouljop si yorym suoNeiedo (YH) UONeIAR [edUID) 


S102 ‘9 Arenigay ayweoyMaD Ud CLOT-T107 Lycee #VAd 


*S]@A2] [107 0} pazeduioo ‘71 QZ Ut UsoI0d 

6'¢ Aq Buiseasoap Jaye ¢10Z Ul JadJad p°z Aq poseaiout ‘suonesedo yyesoste ]e}0) Jo yUsOIed 

16 Joy payunosoe yorym ‘suoneiodo yesose JaSuasseg "966 Ul poyover suoneiodo 6 pp‘L0S 

Jo yead o1ojsty ay} pue QQOT Ut parepouruosoE suoNBIAdo 966°L8h BY} MOjaq ja" poureUlsl 

uodiry ue8o7] ye suonesado yesorte *¢ 107 01 Z19Z Woy suoNeIodo odie ul aseosoU! ay} ay1dsaq 

“OCC 19E 0} WUddIAd g*] Aq paseaioU! suoNeiedo yesomE “¢ [QZ Uy “Wuaored g*¢ Jo asvarDap B 

‘ZLOT Ul 698PSE O} L107 UI L86‘89E Ajerewrxoidde Woy [Jay suoNeiado Yesose Jo Jaquinu [e}0} 

ay} ‘awh sues ay) py “WOdTy UeBOT Joy YBIy plodal Mou ke sjuasaidas JoAo] Josuassed ¢ [07 24. 

“1107 Ul VOLT G°gz 01 paredwsod *¢ 197 UI UOITTIUI Z'O¢ 0} adIad p"¢ Aq pue Z10Z UT UOT] 
Z'6Z 0} WadIad [*| Aq paseasout yodsy ueBo7] ye sJosuassed sre Jo JoquiNU [e}0} YL, 


“sigBuassed jo saquinu Aq payuel BOLAWY YON Ul ysaIsng YI0Z 
ay} pourewial pur ‘suoneiedo yerosre Aq poyuel BOLIOWY YVON Ul A}I[IOBJ UONRIAR [eIOIOUTUIOD 
ysaisnq 1S|Z ay) sem ody ueBo7] ‘¢]0Z Ul “sieBuassed jo saquinu Aq poyueI wOLIOWIY 
YON Ur ysaisng yIOZ ay) pur ‘suoNesedo yesoue Aq poyuBs BoLOUTY HON Ut AjI[!oRy UONEIAR 
JeloIaUIUIOD JSaISNg PIEZ ay) sem YOdITy URBOT ‘71 OZ Uy ‘soutpe 10feur 0} qny SuNnssUUOD 
B ueY) Joyyes ‘odire UoKeUNSap-uISLO ue se SuNesodo Suodire jeuONeUIOyUI pure OysaWOp 
Axeuttid s,puejsuq MON st wodiry uso] “¢1 QZ pue Z1 OZ Ut UOdry URTOT 40y sonsHeIs AANOe 
uonerae sjuasaid sajdeyo siyy ‘uoNeULoyur payreyap pue [njasn surejuoo xipuodde yeoruyse} 

ay) pue sanssi Ayanoe Jofew jo sisXjeue pijos eB sapraod Jajydeyo sjaao] AWANOY 3YL 


SAT] AAT 


“ayetidoidde aiaym siajusUIUOS JeNpIAIpU! YIM ApoouIp 

yNsuos pmnoys yodssepy ‘sHOJjo JUoUIO}eGe pue SuryoRN ssioU 0} sjUsWOUTJOI OY) UO YOdaI 

0} snuTjUOD pynoys YqA P1OZ By} ‘syuswu09 9say} 0) Surpuodsai 0) uONIppe Uy “senss! UONONpar 

UOISSIUID pue ‘JUSUIa}Eqe oSTOU PUR ‘sINOJUOD astoU JO Tuljapoul ‘asiou Jo JUOWIOINSeoW Burpnyout 
‘SONSSI PoyB[ad SSIOU UO SNd0} YA C1OZ-Z1OT PY} UO Paatooal s}usWIOD Jo AyWofew sy 


9V 


UGA F107 2yp ur yeu} aures ay} Asn 0} WOdsseyy 

aBBNOoUd | “~PIdUDI9JOI-SSOIO PUB PI}OMUSUOI-[JOM SI YA €10Z-Z10Z 2p ul popnyout saydeyo 

sy SUSUTIOD 0} osuOodsay ay “a}BdIFIIAD sty Jo pua ay} Je paysi| S199] oy) WOY sjUsWWOD 
SANURISGNS dy} JO ]]B SSAIppe P[Noys uoNsas sjuaUWOD 0} sasuodsay YCA +107 MUL 


S}USUIWIO-) 0} asuodsay 


“Aressooou se 

popiaoid aq pjnoys sao1puedde jeoruysa; Sunioddng samataal 10} 1xa]U09 apraoid 0} (9007 ‘91 

isn8ny Uo pansst) YdSy UeTOT] PONT ay? aouIs pans! sayoyIED YA pue YdSa [1B Jo saidoo 

by @pnjour Os[e JsNU UONDas SIY J “WUaUUNdOp 4) UI peplAod aq Pinoys (Ay]Iqe[IBAY JO SOONON 
Jo ‘sa ‘suaumoop Sujataoas asotp SuNeoipul) YAA 107 ay) 10} St] UONNqINSIP Y 


“Ud €107-Z107 
aU} UO PaAtacal SJUPWIWOD JY} pu ayBO1yIVI9D sty} UI paj}ou ApI91;dxa sanssi asoyy 0} puodsal 


$102 “9 Arenige4 aWOYIMID UGA €107-710Z Lycee #V9d 


A-26 


Appendix A, MEPA Certificates and Responses to Comments 


vLV 


lv 


olW 


LLW 


“spooysoqysiou 

qusoelpe Ul sjoans [BUIA}xe UO 1yje} payejas-Yodre sziuUTW pue SUONeIO] peziyenued 

0} dey poyejas-podire jOo11p pue aJeptjosuod ]{IM yey) ‘s}oofoid Buryszed pue Aempeos 

Buipnjout ‘sodueyo ssooov punosd ay} Jo ssausANjdajjo puw snyeys oy) opnjou! prnoys 1aydeyo 
SIYL “SottAnoe Suruueld oBuel-Buo] uo yoda snjejs eB opioid pnoys Yq F107 MULL 


“Suideospue’] pue siayjng yodiry 
pure ‘svary Od1e>D pur ad1Alag 
‘eary opisiry 

teary [euro] 

‘Supjeg yodiy 

‘yoaforg 1opi0D Aempeoy 


:seare SuLMO]JO} oy} 10J SOANETTUT 

Suruueyd Jo snyeys y} SquOsep Osje pjnoys YA p10 9} ‘e10JoI9y,], uourdojoAop yuLUD} 

apind pue oJepourwosoe Jsnu! osye Wodssepy ‘uodi1y uedo7] Jo JoyeJodo pue JouMmo sy ‘JouueW 

PAlsUas AT[EUIUUOITAUA PUe YUIIOIJJa a1OW ‘amNdas ‘ayes B UI SAdIAJas pue suoNeiado s yodiry 
ueSo'] Sutaosdun 10J sardayeys Suruueld ssasse 0} anuNuod osje pjnoys YqA F107 AL 


“uejd sty uo sayepdn apraoid pynoys 
UGA 102 PUL ‘sepout jjo-dospydn-yord pue yzed-pue-aaup yIoq SurziwturT opLYAr SafoIyoA 
apLi-pareys pue jIsueI} 1Oj ssaooe azIwIxeU! 0} — Lodsseyy Aq pajjoUOD suoNedo] WodITy 
-JJo ye pue yodiry ueZo7 ye yjoq — suonesedo pure ‘Buroud ‘Ajddns Sunjsed Surseuew Apua1oyya 
Joy ABayeys wed-nynu e yno Ae] [JIM Ue] JoWoTeuepy Bunpeg Wud] -3uo7] sy] “yoduy 

ueZo7] Joy uejd juswaseuew Surpied wua}-Suo] e Burdojaaap Jo ssaoo.d ay} ul si Wodsseyy 


“aTUBYO aEUII[D JO SJaIJo JENUD}Od dy} 0} SaNI[IOBy 

Sui Jo Aoualjisas ay) 9SBaIOUT 0} WLID} WOYs oy) UI yUoWE]|duNT |]IM Wodsse|] suONepUsUIUIOIaI 

yorym Aynuapt pue prag dYIC a ssauppe Pinoys ACA p10Z UL “UOHa|dusos 

Suueou st Apnys ayy “syUaAa JayeaM oUaNXe Ul SasealoUI payedionue pue uoNE}Idioad 

pure oimyesadura) Jo suonjsafoid pur ‘o8.ms w0}s pue ast j2Aa]-eas payoofoid Buljapout 

‘siskjeue prezey & sopnyout Apmis dui UL “UGA €10Z-Z10Z 4 0} Surprosow uoysog yseq pue 

UInog Ut sjasse UOYIa}eM S,HOdsseyy pur “Uo\sog Jo Hod ay “Wodiy ueBo7 103 Apmis (UIC) 
Suruuejg Aouarpisay aunjonyseyuy pur Josesiq ayy payentur yodssew “¢10Z JO Pua ay) IV 


*sjoofoig apesddy) reBuepyy oe 

pur ‘ujed ajoAorqsuetysapad uoysog Jo AyD angry ayy 0) ped yyeg 

yang UsUIOIg oy) SuNOUUOD Ijed ajoAoIqsuELNSapad B Joafo1g 1OJDaUUOD Aemusoln 
S~efoig 10pLu0D Aempeoy Bary a01AJag YON 

speforg juswioAoiduyy oBerey g yeuTWa] 

‘g yeuruua | re sjuswiaAoidwy pue suoneAOUsy 

“(199b1# Vad) H2fo1g ssedXg (easjayD-uOIsog seq) UN[YBNOD “Vy UIE 

(679b1# Waa) 0deq sng usaIpH 

“(Upp l# WA) Waforg wourdse|dey Jo1g wt] Tee Aemuny Hodiry uedo7 


$102 “9 Areniga4 aywoyluad UA €107-7107 Lycée #VES 


‘(pbb l# VAS) UZ pue 
TEE spugq Aemuny ye yoofoig sjuawanosduy (ySy) eazy Alayeg Aemuny yodiry uedoyT 
“LELp1# WAS) WeBo1g yuUoUdojaaapay (WSA\S) BaTY Bd1AINg IsaMYINOS =e 


ssyoaforg Wodiry Sumoy[oy 
ay) sapnyour 3] “SaANeNTUT pue santAnoe Sunjutiod pue ‘uoNonysuoo “Buruueld ainyny saquosap 
ose J “E107 Pue Z10T Ul HOdITy UBBOT Je paLINdd0 yey) SANTA SuNtuLed pue ‘uoHoNsUOD 
“Buruuejd Jo matasaao ue saptaoid YA €107-Z107 ay) ul Jaydeyo Suruuejg wodiry oy) 


suTUuEld 


(Zpbbl# WAS) aforg swuswaAoiduwy Bary Ajayeg Aemuny eso] 

(LELb1# WAS) Jawad se_ [eusy/wesBo1g juoudojanspay Bary a01AJag JSaMyINOS 
(9607 1# Va) Peforg juauadejdoy W yeurULE], 

(gSPO1# Waa) }99fo1g BuruuelY syuowaaciduyy apisury UedOT 

(16L6# Vad) Aemarey jeuoreusajuy 

(06L6# WAA) eBesrey peNuag/ederey Iso\\ 


OLV 
2:payoday aq ose pjnoys sjoofoid Burmojjoy ay} 10} sBurpul.y [9 UONdag aU) UI 
APPU S}UAUIUIWOD UONLSNIW JO snyes dy] ‘poyo{dusoo Jo UOONSUOD JopuN are Ady} JoyOYM 
Surpnjout ‘mataal YqaAW Buodopun aay yey Wodsry uedo7 ye s}oofoid yueus pue yodssey 
o1jloads 10y SJUSUTUTWUOD UOTJESIVIW JO snyeys ay} UO Woda Pinoys YqA Pl0Z MLL 


“SutjoAoo1 pue JUSWaSeUeU a]SeM PUB “UOTBAISSUOD JoyeM “UOT}ONpal 
se3 asnoyuseis/Aoualoyja AB19Ua OpNjoUr 0} MOIASI WqAqW AUOBJopun sary yey) Wodiry uedo7] 
6V ye sjoafoid yueua) pue odsseyy o1j100ds Joy sonuoLd pue sjeos SurA4ynuapt “eyep uo Sunsodal 
Spnyour PInoys YAS PLOT Hyp Ul snd0J OY. “SYdSa Pue syd wanbasqns ow! poyesodsoout 
2q [[IM dS 24} UO ssaiZod joodxa puke JUSWILIWOD Ss} JO} OdssEP] PUSUIWOD | 


“a[quipunoy udisaq 
aqeureisng syasnyoesse] ay} Aq paysiiqeise prepueys Surpjing uses snjg GAqT sHesnyoessey 
dy} JOU! JsNUT SaIoUade IYFEamuUOWUOD Aq pa}onssuod jaaj arenbs QQ0‘OZ JOA suoTBAOUAI 
Jofew pue uononysuos Mou |[e “urerdoid ajdurexq Aq Surpeo] up Jo ued sy “gQ0z Ul preme 
ajdwexg Aq Surpea] oy) Sutatooos yodssepy ul Bunjnsar sodered pure ‘syueyd Suneoy ‘saouyyjo sy 
Surpnyjou! suoneiado uMo s,yodssew poouonyul sey urerZord ojdurexgq Aq Surpea’] ay, ‘7107 Aq 
SdoINOsal a]qeMoual WO AYI9LDA/9 Jay} JO JUSdI9d ¢] indo 0} saIDUaTe ayes saummbas yOryM 
JapiO aannoexg a[durexy Aq Surpea’] ay} yyiM aoue!|duioo sapnyout ajdurexe oytoads y 


“suononpal HH pue ‘Adsiaua ajqemaual Jo adejuaosod ‘Ayisuajur ABsaua ssouppe 0} soyjo pue 
woHONSUOD WIM payeloosse sjoedult sonpar 0} sao1joRId oyyloads sayynuapt osye jf “soURULIOJIOg 
[ejusuTUOAUY Jo SuLO}UOWy pue UoWSeURP] pue soURUAUIEY] ‘suONeIsdG ‘uoNONNSUOD 
Sudisoq pue Suruueld :sanianoe s,wodssepy Jo sjoadse je oyut AytjIqeuteysns aye10d100ut 

0} JUDUNIUIOD s,WOdsseJ] JO MIIAIDAO YUD][9OXO ue saplAoid YG €10Z-Z10Z PUL “ss2001d 
ay) Ul syuBUd} pue seoXojduia adesus pue ‘saanentut Ayo Jo jst] B aye;NULOY ‘AyTIqeuTEsNs 
ayerdaqut pue aowiosd 0} papuazut st qWiS HOdny uedoy] ayy wey) saveorpul YQY €10Z-Z10Z 
SUL “S107 Ul parajduios aq 0} paysadxa st pur ‘¢ 107 ABW Ul UBdaq HO¥J9 BuruUEld GWS Ody 


$102 “9 Arenigej MBOYINID UCT €107-Z107 Lycée #V99 


A-27 


Appendix A, MEPA Certificates and Responses to Comments 


‘oygen-Yysnomy yodiry-uoN 

‘pure ‘saanuaout yim Suoje aeys apowl A OH 19310) s,odsseyy 

*Kaaing ioBuasseg wodiry ueBo7] ¢10Z oy JO synsay 

pure ‘Suruuesd Adoyens yuswaseueu ssaoor punosd oBues-Buo] Jo sneig 

‘(sonsneis uoTeINp pue sojyei Surpnyout) yuowaseuew pue puewap Sunpieg 

“CLINA) pajeaey sajitu ajoryaa Wodire-uQ, 

fsauNjoA oye) Wodire-uG 

‘soumyjoa Aemoyed yodiry uedo7y 

SSoo1Alas 

(VILL Uedo']) UoNeIDOssy JUoWATeURYy UOIBOdsUEIy aeXAojdwy yodily uLB0T 

SOUL] JOA] IS pur our] onjg ay) BIA WodiIy Udo] Woy pue 

0} diyssapis yIsuey asvaioU! 0} saiousde uoByOdsuey JayjO YIM UONeIEdO09 s,yodsse# 
{(ssaidxq uedo7] pur ‘uoneyodsuely 

Jaye A ‘SULT JOAIIS “our] onjg Burpnyour) dryssapu (AQH) 2]9!yaa Aouednooo ys] 

sozae1y Suneg Wodiy uedoy ym souv!jduzos jo uonduosap payreieq 


9LV 


“€10Z 0) way) areduioo pue p[ OZ UI SisKyeuR 
Jo uolssnosip B aptaoid pue suontpuos Sutmoy[oy ay) UO Woda pjnoys YA PLOT MUL 


“pase UO}SOg JOUUT 
ay) woy asn (AQH) a]o1yaa Aouednos0 yS1y sasvaiout pue ainsojd UONeIS W_LAW J21Uu9D 
JUPWWIAAODH Jeak-Om} ay} Aq pajsajje ore OYM SIOPLI }ISUBN sSOY) 0} Bd1AJ9S poaoidut 
soptaoid ‘ssaidxq uedo7y Aeg yorg oy “pl07 [Udy ul paouswWod YoIYyM ‘sd1AJos 
snq apinys ssaidxa Aeg yorg ® 10j 10}e19d0 ue paylorjos podssep ‘¢10Z Jequiaidag ul 
‘quaoied Om) JsoW]e posevaioul AWANOR 
JoBuassed saXojduia pur ‘s[aaa] Z10Z 420 Juaosad yyB1a jeu poseaoul dryssspu 
JoBuassed aaXojdusa-uou ‘¢ 107 U] “Juso1ad aay AjTeaU paseaioul sioBuassed saXojdwio 
-uou pur yusd1ad 9] Aq pasvarout ssaidxq uedo7] Jo asn soXojdua ‘sjaaa| | [07 
poreduioo jusosad (| paseasout ao1Asas sng ssaidxq uedo7] Buisn sioBuassed sre ‘Z[QZ Ul e 
‘quaoied sary) Aq paseaiout sixe} Joye 
ayeaud uo diyssapy *¢ 107 UI “L007 20uIs Apts umord sey asn xe) JoyeM aeALd a]IYM 
‘Quijoop 0} sanuNUOS ALI9J W_LAW 4) UO diysiapry “1eaf snoraosd ay} 0} uosueduioS Ut 
yy pourewias yodsry ayy 0) uoNeyodsuen s9}eM Jo sodA} [je UO sjoao] diysiopu ‘7107 UT * 
"S]PA9] Z10Z J9A0 Juadiad xis paseasoU! diyssopHy aur] ONG V.LAW “E107 UI *S]9A2] 1107 
JOA JUddJad UAVS JNOGe paseaioU! UONeIS WOdry ye sdurpseog jIsuBI OUT] MNIg ‘ZIOZT UT ® 
“sayeutyso diyssapu uo pase ‘mod 0} panunuos yodiry 
auf ye sdurpreog snq aury Jaayis (V.LAW) Auowpny uoneyodsues] Avg snosnyoesseyy « 


sapnjout yoru Yodary 
ay) Woy pue Oo} AWANB ssadoe punold 10J sBurpuly Ady Sapnjoul YA €10Z-Z107 PUL 


“€10Z Pur Z1OZ MOYsnoNp ozaary SuNeY ay) YIM gouR!durod ][ny UL aq 01 ponuNUOD yodsse| 
yey) SaIwoIpul YA aL ‘seoeds Surysed saXojduss 0} payeotpep ase ¢/.-9°7 pue seoeds Surysed 


S10Z ‘9 Arenigo4 ayeoytuay UGA €107-T107 Lece #VAF 


[BIOIaUIWOD 0} PayeoIpop are C1 P'S] YO!ym Jo “gZO‘1Z Ie Is SI YOIYM Wun] ozeary Buryreg UeBO] 
ay} Uo UoHeULOJUT sayepdn osje YCA C1OZT-T1OZ PUL “E107 PUP Z10Z U9AMI9q [LL‘ZOI OF 1USOI0d 
¢'¢ Aq paseauoul uay) pur ‘7107 Ul 17°66 O L107 4 6rb‘66 Woy yUacIed Z'¢ Aq paseaioep 
sKempeol podiry uo oyyen semnoiyon Ajrep adesaav ayy *A[Jwoytoadg “¢10Z Pur ZI OZ I0q 405 
Sunped pure ‘soumjoa oyjen ‘sXempeos ‘diysiapu yisuey uo suodai YA €107-Z107 FUL 


Todiy wesoy Woy pi V punoI 


‘diyssapu pure saaneniur [res jeuorder pue ueytjodoyow uo wodsy se 
pue ‘suonesado jisuey pue Aemysiy 
[euolar JUaIOYJe aouL01d 0} sa1ouade uoeyodsueN J9yI0 YIM UoHeIadood s,yodsseyWy e 
<(LOGSSeW) Uoneuodsuel] Jo yUsUNedaq spesnyoessepy 
pomjonysal ay} UIYPIM santioey UoNeodsuey [euolTas ayy BurBeuew ur ajors,yodssep~y 
ulajsky uoijpjsodsuvy ouoisay 


“sodire asay} ajow01d 0} syoyja s,odsseyy pue waysAs 
SLV UONPIAR [BUOITAI OY} UI Pfoty WoosueL pue Yodry jeUOIToY JosaDIO\ BYP JO IJOYe 
pure ‘syuawaaoidu ssad08 puNoIn oe 
fsanuoyyne yodire peuordas oy) Aq popraoad se syuowaoidurt mou pur sued Jo snyeyg e 
$yx9}UO0D PROLIO}STY 
UP UIYDIM B]Ep a]Npayds pure ‘sjaaa] AWANIE Jaduassed ‘suoneiodo podue jeuoisai p]QZ © 
sj4oduiy jouoiway 


Buimoy]oj ay) uo Bunsodas Aq waysXs uonepodsuen 
[epouuiaiur s,uordar ay Ut ojos sods uedOT] aquosap Pinoys YY p107 PUL 


‘quaoied *¢ Aq poseasoul yodury uedo7T 3 oye JoBuassed 
aytym “rea snotaaid ayy wos yWadiad 9°] pasearoul syodire yeuolsai oy) ye OyyeN Jaduassed ]e}0} 
“LOZ UI “800Z UF WANjUMOP dIWOUODA ay} dduIs IsaYysIY ay) sem ¢ [OZ UT SHOdie pue[suq Man Te 
oyyen Jasuasseg ‘sioduassed uor|iw pp 0} UOI|[IW [pp Wo JUddI0d g*7 SutsvasoUt eEYMauIOS 
PoJDAODEI SHOMITe [BIDIOUIWOD puR/suq MAN I Dyes] JoBuassed ]je1900 “JaAamoy “C1 OZ 
U] “UOITaI dy) JOJ SUT[OAP [[eJOAO UP UI payjnsal swOdure ;eUOITad ye s[aAa] JoBuassed poonpol 
“ZLOZ ul Apysis pasevosoul podiry ueBo7 yw o1yyey Jaduassed ajiy\ ‘UoNeuU ayy ssosoe spodire 
Azetyia} pue Arepuodes SNOLBA 3B S]Nd adIAJas Fulosuo ul payynsay sey yorym ‘jouos Ajtoedeo 
Ja1YSy ulejureW 0} paydusoye savy SoUTpTY “71 0Z Ul SHodire PeuoISa1 oy) Jo Auew ye suONONpas 
SdIAIAS SUIIIIE S]Oa[JoI AjodIE] Oe Josuassed $,uorsa1 ay} Ul UtpOep YL, ‘sJoBuassed sre yenuUE 
WONT [py O} [ [OZ Ul MONI! Z“pp Wor JUsoiad ¢°| Aq pasvaldap ‘Suodiry uesOT SuIpnjout 
‘suodire s01AJas [eIoJsWIWOO S,pue[suq MAN Sulzi[yn sioBuassed se Jo Jaqumu [e10) 9y2 ‘Z1 OZ U] 
“E107 Pue Z10Z Ul paseaioap syodire jeuoidar s,pue[sug MON 1 AAR UONRIAR ‘]]eI2AQ 
“suoyjo uotepodsuen 
a8uei-Suo] Surpnjout ‘sayiayoe Suruueld jeuoiSas uo ayepdn ue sapiaod pue ¢[Qz pue 
TZLOZ Ut SHOdite [eUOIa1 s,puelsuY MAN Ie sjaag] ApAnoe saquosep YGA €107-Z107 UL 


WonepOdsueIL [eUOTsTY 


$102 “9 Areniqay aweoyIHID ACA €107-Z 107 Lect #VAS 


A-28 


Appendix A, MEPA Certificates and Responses to Comments 


Ol 


*suodas Ajioyenb asiou SuLojuow Yorn 1Yysy 
pue ‘waysXs Sulso}uow astou Mau ay} JO sjljauaq pue UONET]eIsU] 

{s]aaq) 
ASIOU JO BOUAISISI9g PUL [[aMC/SaN[eA Pjoysaiyy WEP Cg pue “CL “C9 Joy anony-eoum e 
S(IND) Xepuy esIoN saneiNUIND 

SW.LSAYorgyeoy pure LLSinojuoDjesy Jo asn ayy 0} a[quingiye syuswaaoidun 
Aue pur soouasajjip 10} suosead Suipnjout ‘sanyea astou pajapoul snsi9A pamnseayye 
‘uoneindod pajoeduit-asion e 


8LV 

(LAV - [00 uBisaq 

[eUsWUO AU UONRIAY) [00} Suljapow! asiou pue Ayjenb sre pauiquios s,yy4 uo aepdq oe 
*sINO]UOD astou (NC) [9A2’] 
punog 143IN-Aeq Jo Jas oyesnd0e Ue soNpold ‘FL sajyoOIg|eay pue PLL SINoUODTeoy 

pure ‘(ANI) [9POW PSION paresdaqu] oy} JO UOISIDA JUDIND so S, WY A Suis] e 

:S1OJBOIPUI AsIOU BuImMO]]OJ at 10} SUONIpUOD 

€10Z 0} asoy) oredusOd pue suoHIpUoD p10Z UO Wodar Osye Pjnoys YA +107 UL 

‘syoen yay © 

pue ‘Sunjoen (Syud) weiss A1osiape Aemuns jenusigjalg 
S(sjeod 

uonezijnn Aemuns yyIM sousJaype suljite pue yesoure uo poder) uoyeziyyn Aemuny oe 

‘suoneiodo swmYysIN e 
ae syesoute A] duig Suidyryenb pur ‘[]] adeIg 


painjoeynueur AMaU ‘]]] Berg (paNPAYsnH) paynss99y ‘[] erg Burpnyout ‘xi 192]4 


BuLMo]]O} 

AYP 1OJ €10Z JO aSoyp 0} sUONIPUOD asoy) aredwIOd pue sUOHIPUOD #1 QZ UO Wodor prnoys Jo}deyo 

ay] “‘Burjepow asiou ur sayepdn oy) pur ‘asiou yesosle Ul Sadueyo oy} ‘asiou yesoue Bunoaye 
lomourery A10,e[NBoI [e|UWIUOIAUD oY} JO MOIAIOAO UB apIAold pynoys YA p1OZ UL 


“SONSS! Poje]al 9SIOU PUL ISIOU UO S}USLUWOD ay} Ssappe pue JOpIsUOd 
0} Wodsseyy asiape A[Zuoys | “YCA plOT Oy} Ul SisAyeue papieyop YIIM onUNUOD oO} LOdsse 
aBemoous | pue dAljBULOJU! AJOA SI Jo}deyo yUSWDIeQY ISION OY} UI UONBULIOJU! SY], 


“uaUaeqy SION JO xipuaddy 

ul sodas SuropUo, Yous Sty BY) payterap AGA €107-Z107 PUL “ELOZ PU Z10Z UI 

pozijyn aq 0} panunuod ‘91 0Z Ul poyuowajdust yssxy oofoud oy) Jo | aseyg Jo suoIod ainpedop 

(AVNY) vonediaey Aemuny oy ‘Aouaroyyo pue Ajayes yodure Surysiurwp ynoyyim podry 

ueZ0] Woy pur 0} suoeiado yesosre Woy astoU VoNpal 0} SABA 3[QBIA SUTWLIDIOP 0} SI (SNV'TE) 

Apnyg asion uodiry uedo7] uojsog ay Jo snooy Arewiid ayy ‘uoneSyiur yooforg juswoAoIdwy 
apisiry oy} Jo wed se Apnjs osiou yesoure Wy 8 ul Sunedionsed st podsseyy 


“uresdoid siyy 10y Surpuny 


499s 0} ANUNUOD [JIM HOdssePy ‘s}IuN [eUApIsAl Op‘ | | 0} ]210) Wesdoud aU) SuIsULIG ¢10Z Ul 
USWA UONL|NSU! puNOs PaAtodal s}tuN JeNUApIsal O/ [eUOHIppe UY “oyedIoIed 0) UasoYyo aAeYy 


$107 “9 Areniqoy aI UT €107-T10Z Lece #VAS 


OYM SIOUMODUIOY Jo [][e 0} UONR|NSUI punos pepraoid sey yodsseyy pue AreyuNjoA sI wesdosd ay} 
ul uonedionreg “(qiSy) urerZoid uonejnsul punos jenuapisas s,yodssey ul syedionzed 0} 3/q131]2 
usaq aavy £107 PUE Z10Z Ul AP $9 INC wey} Ja}eaI8 sjaao] 0} posodxe saouapisod at JO |[V “AP 
OL Wey) 19}213 sjaAo] TNC 0} pasodxa a1am ajdoad [¢¢‘| puke gp Cg UBY} Ja}BOId S[aAg] aSIOU 
“ING 0} pasodxa azam ajdoad cpi‘Z1 UOYM 000Z B24 aU UT pasodxe ajdoad jo Jaquinu ayy MOAq 
[19% []JNS age sjaaa] asoyL “€10Z Ut a[doad QE] 0} paumnjas pue Z1QZ Ul e=Jdoad QOZ O 1 107 UI! 
ajdoad gg] woy paseaioul nooo gP OL INC i ulpIM Surpisos ajdoad Jo sequinu ay | 


“(a\doad Zp Jo asearsap 2) 7107 ut a[doad 

9EL'p WO ¢10Z Ul aJdoad /O¢*p 01 paseaidap GP $9 UeY} Jo}eaId sonyeA "INC 0} pesodxe 
ajdoad jo Jaquinu |]e12A0 ay) ‘swayed UONONsUOD-ald 0} yoRq asn AemUT YIM E107 UT ® 

pur :(ajdood 6g 

Jo aseaioul ue) | [QZ ul ajdoad 1 p6'¢ Woy 7107 Ul aIdoad g¢z"p OF paseaioU! gp Cg UE 
Joyeal3 sanyea “JNQ 0} pasodxa ajdoad Jo saquinu |]eI9A0 ayy ‘aINsojo ABMuUNI9Yy} 0} ANG se 

‘Up pur “27 “17 skemuny 07 
S[PALLTE JO S[OAQ] JAMO] UT poyNsar ‘¢ 1 0Z Ul SUONBINSyUOS Aemuns [ye Jo AjTIquiIeae aye 

+47 

Aemuny pure J¢¢-ys] Aemuny Jo (7107 0} pexeduiod) asn paswaiou! ue YIM ‘(suOTIpuD 
uononsysuos-aid 0} unjes) weaX jeoidAy B Jo SANOaYos Sem ¢]0Z Ul asn AemuNY e 


:Surpnjout ‘sadueyo 
INOJUOD JY} PIUINIJUT JY] SIOJORJ [BIOAVS Ue DI9Y_], *SINOJUOD YOOT Oy) UeY} Ja]JeWIs A]TeNURISqns 
pourewias sinojuod ¢€10Z 94 "dompur,y puke ‘Uosog YNOS ‘a9Ady UT Jo]TEWIs ApPYSIS 

pure uojsog jseq ul 198.e] Apysijs a1aM sMoWUWOD P $9 INC €10Z 4) “ZL0Z 0} paredwioD 


“STPALUe 
40} TZZ pur ‘27 “Up Aemuny pur sanyedap soy 6 Aemuny pue YZZ Aemuny pasn AyewLd 
suoneiodo yyS1u ‘pouad sty Suung *710Z 3uunp suonesodo awiyysiu Joy sAemuns Joyo JO asn 
at} papuayxe osye yorym ‘| [OZ ul UBY) pouiad s93u0] 10} popua}xa sem aiNso[d UOTONSUOD WSY 
Z1OZ PUL “AiuNUIUOD ay) Woy Aeme pur ‘IogIe}{ UO}SOg 49A0 OIJeN) Ate sdaay Yorum Yysiu ye 
(ast Aemuny woy sampedap pue J¢¢ Aemuny 0} speauue) suoneiodo peay-0}-peay 10} spouiod 
asay) Suump posn st Aemuns sip ‘AyjeoidA |, ‘pouad styy saye pue aiojaq Aemuns oy} JO saunsojo 
uononysuos yered osye som a1 “WSU IEE Aemuny pooueyus oy} Jo uoNoNsuod Jo potiad 
Jeuly pue puodas ay} OJ MOTTE OF Z1 QZ ‘Z 4940190 YSnoMp 7107 “9 ouNs Woy pasoyo ApLTeIOduIa} 
sem ‘ABMUT JUaWa}eQe asioU aWINYSIU ayy “TE E-YS]| Aemuny :Surpnyjout ‘sadueys mojyuos oy) 
Poaousnyut Jey) SIOJOR] [eIAVS ase aay] ‘SINOJUOD EQOT ay) UY) Ja]]eEWs A]jENUeIsQns paureWial 
SMOJUOD Z [OZ BL “WIOg BIQuINjO>D spreMo} YINOS puR puRjs] uO] spreMo} JOQIe}] UO}SOg 19A0 
Jojyews pue dompuly pue ‘uojsog ynos ‘alaaay ‘uojsog Iseq Ul Jade] APYBt[s aam sino0jUu0d 
(AP) 194192P-S9 (INC) [949] punog adelaay IYSIN-Aeq Z10Z A “1107 0} paredwiod 
UGA €107Z-Z10Z 2p uo siajuaurw09 snossumu Aq pastel sansst osIoU sy} SSouppe 
PINoys YQ 107 PUL “Sutsoj1uow snonunuos asmbes pue Surosuo are stshpeue as1ou ay) ul 


Pastel sanssi ay} Jo Aue ‘sjoAo] SSIOU DONpal 0} SUOJJo S,Odssepy Soquosop pure ‘¢] QZ pur ZINZ 
ut podiry ueso7 ye JUSUTUOMAUD astou ay} Jo snyEIs ay) Sa¥epdn YOY €107Z-Z107 UL 


JUoWsTEqy SsION 


$102 ‘9 Arenigay awoyIaD UGA €107-7107 Lece #V9d 


A-29 


Appendix A, MEPA Certificates and Responses to Comments 


él 


‘jusuiadeueu Yue) pur “(qoJA)) Ue|q AdUaTUNUOD sposnyoesseyy oy} JopuN santAanoe ‘stds any 
“JoyEMULIONS ‘9OuRI]dWIOD (SACGdN) WeIskg uONeUIUNI|Y sBreYyosiq JURIN]JOg [eUOHeN Burpnyour 
SONIANOB JUSWATeUBL fEJUDUTUOIIAUD BuIOSUO s,WodssePy SoqUOSep YA €107-Z1OZ PULL 





*SUOTIPUOD oJes JopuN Sullxe) oUISUa a]BuIs Jo osn ay) AadeINOOUa 
0} suOya S,uodsseyy uO ayepdn ue opnjout osye prnoys sJaydeyo sty ‘syjNsar ¢ [QZ 24) 0} paredu0d 
9q plnoys AJOWUDAUI SUOISSIWIA DHDO p10Z Ay) JO sy[nsas ay Jooo}01g pue Ad1jog suorsstug seH 
Zev asnoyusaIH YAW 2} Ul poulyjno sa1sojopoyjow pur s10}ORy UOISsIWa BuIsn saomnos AreuonNeis 
Pur sajoIyaa JOJOW! “AGH “yesoute 10J payynuenb aq pjnoys suorssiwe OHO “p10z ul odry 
ueSo7] WO SUOISSIUIa HHH Jo A10UaAUT UB OpNoUT 0} payTUIUOD OsTe sey WOdssepy 


“oygeyteae 
se ‘siayjo 10 podsseyy Aq usyeyopun saipms Aytjenb are wodary ueBo7] jo smeys oy] e 
pure ‘suresdo1g a}o1yaA Jon DANeUIAITY SjueUs] puke s,uodssep] ¢ 
ih ‘Buryjoes] pue Suojuop] suoissimy JOY 


*p10Z 409 IOV BuIMoO] [OJ ay) UO Wodas sje pynoys YqA P107 HUL 


“aurpire Aq suotssiwia *ON Ajuap! pue SuuojuoW ZON apnjout pynoys yf “Wd pue 
‘SOOA “ON ‘OO 10j A1ojUDAUT sUOISsIUA UB apNjoUt P[NoYs YH PLOZ UL “S}ppow SFAOW 
PUe SING 24) JO SUOISIDA JUDDAI JSOUL dy} BuIsN suOHIPUOS p] QZ UO oda pue suonduinsse 
OzVv pur sordojopoyjou stsAyeue spnjoul Os]e P[NOYs I] "SUOISSIUU Te ISBIIDEP 0} SSA] [PUONBUID]UI 
pure [euoneu oy) uo ssosdoid uo uolssnosip apiaoid pjnoys Yq p1OZ PUL “Sutjopour 
Ayyenb are ut soBueyo oy) pur ‘suorssiuso yesoure ul sodueyo ‘suoissiwo yesore BuNoaye 
ylomauresy A1Oye[NBad [BJUSUTUOIIAUD OY) JO MIIAJOAO UB OpNjOU! pjnoys Yq p107 ML 


‘yuaoiod Q| payuasarday suoissiwie a]o1y9A JoBuassed pue 

Suaoied Q| poyuasaides uondumsuos jeouoaja uasied gg Ajayeurtxoidde payuasaidar suoissiwa 

paseg-jueus} ‘Wodiry ay} ye SUOISSIWIa HHH [e10} Jo JWaoIed ¢] poyuasaida suoIssiwia paye[al 

-uodssey ‘¢10Z ul ‘Aprefiuttg “juaouad xs payussaidal suOIsstula a]O1YoA JoBuassed pur ‘juadIed 

pl pawussaidai uondumsuod jeoujoaja ‘juaosed 69 AJoyeuntxosdde pajuaseidai suolsstula paseq 

-jueua} Swodiry oy} 18 SUOISSILIa HHH [e10) Jo Juso10d Q| payuasoudas suolssiwia payejai-yodsseyy 

‘ZLOZ Uy ‘skempeos Wodte-JJo UO safoTyoA Ssad0e punols Joduassed Jo odes ut asvasoUl 

ay) 0} anp A[ueurtd spaaa] Z10Z UeYD J9yS1y JudoIad xIs Ajoyeuttxosdde alam ¢ [QZ UI SUOISsIWa 

DHD uodiry ueo7] jeI0 |, “seomos Areuoneys Aq uorduinsuod jany Jamoy 0} anp Ajeurtd 

S[PA2] 1 [OZ UeYY JaMoy yUsoIAd samy ATYeUIXOIdde a1aM 71 OZ UI SUOISSIIa HHO uodiry uedo7} 

[OL “(qYOV) wesBorg yoswasay eaneiodooy wodiry (gy) s,preog yorwasey UoNeHodsues | 

ayy Aq aourping yeo1Sojopoyjaw Surmoyjoy posedaid urese sem AsOUSAU! UOISSIWa QHO 

€10Z PUL ZIOZ SUL “UdSA/AGA Op 10g Ar0WUaAut suoissiwa (NH) ses asnoqusaus v paredaid 
Ajuequnjoa sey wodsseyy yorym ur eak SANNoasUO YUAAIS ay} SYBW € 1 OZ Twa YL 


S107 ‘9 Arenaqa4 aywoylvad UC £10Z-Z107 Lyce #V9S 


Il 


"666| 20UIS JUaoIad Z Jo asvaidap B JO YAeWYDUDq dy} URY) Jamo] Ad} [¢ DOM 

000Z Ul SUOISSIUUa XON [P10} ‘UOSLBdUIOD 10,] "666 | FOUIS SUOISSIWID “ON Ul UDOIEd | ¢ 

JO asvaloap [|BJOAO ue sjudsaidal sty] “yAVUTYOUDG oY} URL] Jomo] Ad} OE/ B19M SUOISsIUO 

ELOZ Ul pue yzeuYyoudg oy) URY) 19MO] (Ad}) 4BAaK Jad suo} B69 BOM Z [OZ Ul SUOISSTUND 
XON [210) reyouag 6661 (IOV) 2neMtUY Arend ary swodssew 0} edsa1 A 

*SUOISSIWID 

D[OIYDA JOJOW! puB YRIoITe aJBIND]Bd 0} pasn (SA AOW- [PPO pauiayaud-gaqsse 

pue [SGA] waiskg Surjapoy uorssodsiq pue suorssiug “9"1) Suljapow Joyndwo0s 

payepdn oy 0} a]qeinquye Ayueuwtid st asvosoU! SIU “S}OAZ] ZLOZ OF poreduiod Aep/3y 

76 0} uaosad gz Ajayeuntxosdde Aq ¢1 QZ Ul poseasoU! UlEde STlq/! Pid JO SUOISSIUD 

pojapou [B10], "|@POW €O'7'9A TIAOW AY} Huy v 0} o[GeInque Apso st pue 

anbiun si aseasoul sejnonsed sty], “SaA9] | [OZ 0} poredwoo Aep/By ZZ 0} JUsdIed UaAas 
Ajoveutxoidde Aq Z10Z Ul paseasour $7 g/Ol(Wiq) Jae d}e|NoITed Jo SUOISSIUIA [BIO] © 

0002 Ut Aep/3y 

LILLE | 249M SUOISSIWID ED [e10} ‘UOsLIedWIOD 10,4 *s}OA2] Z1OZ UeYY JoYySrIY yUsoIed outU 

10 ‘Aep/B¥ Ope’ 49M C1 OT Ul OD JO SUOISSIUID [B}0} “JOABMOH *S[9A2] | [OZ UBY) JOMOT 
quaoiad dary) 10 ‘Aep/By 6EL‘9 A9M Z1OZ Ul (OD) Spixouow! UOgIed JO SUOISSIWA [BIO] 

“0007 Ut Aep/By LOL‘S 

DIM SUOISSIUID XON [P10} ‘UOsTTedUIOD 10,J “S[2A2] Z1 OZ UBY} J9MO] UadI0d OM) JO “ABP/B¥ 

0ZO' AIM €[0Z Ul *ON JO SUOISSIWID [e}0} “IOAOMOHY *S[PA2] | [OZ UBY) J9YSIY yUDOI0d 
aUO UeY} ssa] JO ‘Aep/3¥ 660 219M Z[OT UE (“ON) UaTouIU JO SapIXO Jo SUOISSIWA [BIO] « 

“0007 Ut Aep/Sy 111°] 219M suOIssIWa DOA 210) ‘UostedwO9 

JO “S[PA2] ZZ UeYI JoysIY JUodIEd ¢ 10 ‘Kep/By BEI] B9M ¢10Z U SUOISSIWIa DOA 

[e103 ‘uostedwos Ag *s|aA9] | [OZ UBY) Jamo] JUSOJ0d dem) Ajo}BUNIxOIdde Jo ‘(Aep/3y) 
Aep tad surezdojry O80‘ 1 249M Z[ OZ Ul SUOISSIWA (DOA) PuNoduIOD o1URBIO d]NBIOA [BIO], 


:porod-oumn €10Z 01 Z10Z 
oy) ur wodiry uedo7] 10j suontpuoo Ayyenb sre pajapouw! jo Arewmuuns ev st Surmoyfoy ay], 


*S1OJOBJ UOISSIWD B[IYOA JOJOU €1(0Z OY} 2}eJ90U9 0} pasn 
219M SAAOW Pure FTIGOW YI0q ‘sasodind aanesedwod 10,J "S10}BJ UOISSTWA dOIYaA JOJO 
£102 dojeaap 0} pasn sem “(SqAOW) JOIw[NUIg uoIssiwY a[91YaA JOO ‘Japow! afiqow Vdq 
ayep-o}-dn jsoul ay “siajourered yndur siy1oads-syasnyoesseyy 19y)0 pue ‘suonIpuos Bunesodo 
“BWP XIU J99]J IJOIYIA JOJOUL PapudwILOSaI-qACsse YIM Paurquios (€0'7' 9A TIGOW) 
[pow ATIAOW (S, Vda) $s Aouady uonsooig [elUaUTUOMAU sarEIg pauuy ay) Woy 
PoUrE}gO dom SiskjeUB Z[ OZ SY} 10} SUOISSIWUD D[DIYOA JOJO ’SayBI UONEZITNN aosnos AreuONe}S 
pure ‘saWINjOA dYJBN 9[9IYOA 10}0U ‘adesn (|go) jusudinba yoddns punod yLM paurquios 
SOW} SULIXB) Pjoysle pur ‘sorsuojowseyo XI Jooy ‘suOIBiado YyesosIe UO paseq SI YA 
€10Z-Z10Z ut pouodos Suyjopow Aypenb sre ay], ‘suorssiuta aonpas o} sWoyjo osye pue ¢ [QZ pue 
Z10Z Ut sanss! Ayyenb sre payejos-yodsre Jo matasao ue sapraoid YA €10Z-Z10Z UL 





“wia}sXs Suroj1uow suoneiedo 
BLY pur asiou Mau dy) UO ayepdn snje}s B aptaoud pue ‘Apnys (SNWTd) APs asION Wodiy 
uedo] uO|sog Woy s}[Nsad ‘soja JUdUa}EqQR aSIOU UO WOdaI Os[e P|NoYs YA P1OT MULL 


$107 “9 Areniqay aeOyIHID UAT €107-Z10Z Lect #VIT 


A-30 


Appendix A, MEPA Certificates and Responses to Comments 


yuejg 127] Ajjeuonuajuy abeg siyL 


298/JOV/EIVIN 


Yeap] MyqQng Jo wWaunsedag snasnyoesse —_ ¢ 107/TO/TO 
uewuuauuny *§ AoueN = CL0Z/LT/10 

uonelsossy Joqie}{ Uosog AY SLOZ/L7/10 

auowying ydasor s0Avyy “d]PIATOWIOS JO AUD —- C1 07Z/9Z/10 
uasuensuy) “| Apu —-§ 10/97/10 

our fue SLOT/PI/10 


:PaAtaoal S}UALUWOD 


uojeag "y Maui aed 
S10c “9 AtenIge J 





“awoyita9 sty) ut papnyout adoos 
AY YIM JUAISISUOD ¢ | QZ UI UOIssIUgNs 10} YC PLOT B aVdaid Avu yodssey "WdAW YIM 
payiduios <jaenbape sey wodiry urBor] 10) YA €1OT-TLOT AY) WYP pourtuayap savy | 


orsnpouo;D 
*squatUaAO duu JUaWATeURLU JoyeMUO}S pouuRld Aue Aynuapt Osye pynoys I 


“uonuoaaad [jIds jan] 

pure ‘uejd juswaseuew jeUsUUOUIAUA at Uo apd) 

Suowaseueul Yue 

ev sSontAnoe dOW 
tsyjids pue odesn jony jor 

SAR 

Bururesy, aaty ayy pur sjypeyno s wodiry ursoy] soy syjnsas Fuoyuow pue Wwuuod SAddN 


Jo smeIS pL OZ ay1 UO Lodar Pinoys YT FLOT MUL 


$107 “9 Asenaga,y MCIYIMID UAH C1OT-T1LOT Lece #WAA 


A-31 


Appendix A, MEPA Certificates and Responses to Comments 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-32 


a 


‘uozu0y SuumuPld adues-Fuo] dy) 40J ISvdaI0] WHi9}-Buo] ‘mou eB pajdope sey wodsseyp| 





WAST 110z Sy) toy oMouEAy 








AA C10Z-ClOT Hyp AO sdosg puw YASH 1 10Z SU} Jo Miarnay 


“SHC OM Ysnomp 

Ajjenuue soyepdn ejep sopraosd pure suedh oaty A19A9 YaSy ue Jo uonesedeid ysnomp soyianoe 

Hodire IntM payeisosse sjoedun sayernums oy) savenyead Uodsseypy insole sy ‘Wodary uesory 

Joy ssg00id MATA! [PJUITTUOIIAUD pasiadl B pasodoid aiwpdy) jonuupy £66 [ Ay} UO ALoYyWIED 

$,AlRIDIDIg BY] ‘POoIsiapUN dq Pjnod s}safoad yeNpLArpur Jo s]oIzJo SAVBNUINS ayy aToyAN 

SUOTIPUOD ;eJUAUTUOMTAUAD JO SUCT)OAfOd poplAold YIqGH WY, ‘SylAH oy) Ud9MI0q Sie9A VY) JOY 

SUONIPUOD UO vIEp optacdd oO} sayepdy) yEndUy wTI}Ut JO UoIssturgns oy) pasmnbar osye dyeoITWAD 

aL QUAD) uodey weduwy jemowuortaug ousuan ev Yysnomp) podue aq} ye YAVOId U119)-du0} 

Jo ronda ayi ‘sreod aamy Aiaaa ‘asorasip pur ‘srenyeae ‘ourjop 01 Wodsse~ Buyuinbas sIRIIUIID 
B pansst Sfp JEJUDWIUOMAUY JO S9UJO AuNIExXq OUR Jo ArPJON9Eg AY) “6.6L UL 


PUNO yseR 


“MOTIq adorg aU] UI Paquosap JoYNY sB ‘sWOIya JUOUIa}EGe PUL astou BuTyIeN Joy syusWaUIa1 

JOO pue ssaiBoud dy] uo LOdd1 Osye PNOYS YY €LOZ-ZLOZ aul ‘SJMowWOd assy) 0} Burpuodsar 

0) UONIPpe Wy “WuOWs)eQE astou pur ‘sNOj|UOD astOU Jo Tuljapou ‘asiou Jo yUawWamMseoUt 
BUIPN[OUL ‘sansst aSIOU UO pasndo} YqdSA [107 Pi UO paaraoas syuauos jo uofew sy y 


“ws9u09 

[BWIUMUOIIAUS JO Seoue Buisseuppe JO} suLld jUsWadEURLY [EYUSWUOIIAUS SyUasaid pue (YEQZ PUL 
1 (02 UI spaag] Wonviodo Yeuoue pur LANE Joduassed payorpaid pure [enae UO poseg sanianoe 
Modary UeFo'T [je JO s}oyJo oy Jo siskyeue DayuinumMos ‘satsuayoidwsod e sapraoid Wqsy 1 10Z 
ay} [[e19AQ “saatpusdde jRoruysay aU Ut papnfoUl oue vIEP LOLIOSTH] “A\QL/IAL St UONEULLOSUT 
JEOUOSTY WUSYAr SaduEISU! UI QH6] 01 YORQ Junep yodsry ueFo7] ye suontpuoo jeyuauuoMAus 
aq) UO BlEp jeouOIsty suasaad osje YISF 1107 ULL “O€OT UI Hodity ay) Je suOLpUOd 
JeuauOsAUD feNGojod payelsosse ay) o\posd 0} pur ‘\sro2103 poyepdn ue uO poseg YEOZ Teak 


“UAH CLOZT-T LOT Up Joy adoag B suIMyUOD Osje awIIYID Sty], 
~ysanbar siyy payed puke palapisuoo aavy | “WWoOUNdOp auO OUI NYA €10Z-Z1OZ AY) JuIquios 
0) poysanbal sey wodssep] “uonippe Uy “M2tAa1 sry Jo 9a!gns oY) st YdSF [107 PUL "SUdST 
vaem}eq siead ayy ut party (soyepdy) junuay Ajsounoy) (yy) Suoday eieg peawONAUy 
poymerop ssa] yonus yim “stseq reat aay B uo paepdn Aj[eI9UdS SI YGSA ML “QUTa) suoday 
yoeduw] [eWawUOMAUA oy199ds-joafoud Jo sjusuAyTWIEIOS UONRSIW pur sasxjeue payEjap ou) 
(soyesodsoaul Ajoveunyn pure) Aq pauswaddns st sisXyeue yqSa WL ‘sjouduur yons uy sasvassur 
SUIPIOAR Ie pote ASa ws UONPTIw [[e19A0 UB sJUasoud pue ‘sdNTANoE Jo s}9Aa| poyedionue 
pure Wan GUM poyersosse S}IEdu [eWWIUTUOIIAUD Jo SIsATeUB ,,QNjoId Big,, ¥ saprAold 
UdSA YL “Buruueyd odurs Suoj suodssepy jo ped ‘suoneinBar y ga oY} JO S9aNsa!go ou YAN 
U9}SISUOD ‘AWOdAq SAIN sey 1, ‘suR|d adues-Buoy Jo waussasse aaydodsoud v sapraoud osye yey 
stsAJeue Japrolg & 01 suoneiado odie uo Loder snjyeis aanoodso.s AjaTE] & WOY paajoad sey 
(adSq) uoday Iuraueg pue snyrig jeowuosauy oyy, ‘oy:9eds-y9afoad pue apim-iod.ne :s]aa9] 
OM) UO INd90 O} PaIMonys Usaq sey Wodswy URo'y Joy ss990rd MOTAD peJUAUUOMAUD aL 


‘COOL WIND T0¢) suoNEnaaa 

Fuquowajdan sy yim pure (79-19 “SS “OE 9 “1 'D) HY Aotjod yeuawoNAUY spasnyoessepyy 

ou (nM soydaros Ajsadoad pue Ajazenbape soa[0sd sry uo payuiqns woday Busuueyg pue 
smuBlg feMoUUOIAU oy) ey) QUTULDIAap Aqaudy | ‘sIIMAFY [eIUSUTTOITAUY Jo AreiaIOag SY 


€10¢ ‘pz dy: = YOLINOW NI GADLLON 3.LVd 


(uodsseyy) AuOyMNY Log sHasnyoessey : INSNOdOUd LOd(OUd 

Lbce é Wad WN VIOd 

JOgIe}] UOWSOg : CASHSUALVM LOdOud 

doar par uoysog : ALITTWdIOINOW LOafoud 

yodoy Suruuy]g pue snyeyg jeyusuTUOITAUT | (OZ : FWYN LOarodd 


LYOdae ONINNV Td GNV SOLV.LS ‘IV.LNAANNOUIANS LYOdUIV NVDOT 1 102 
SH.L NO 
SUIVsdV TVLNAWNOUIANT JO AUV LAWNS SHL AO ALVOIMILYAD 


C107 “bt ung 


A-33 


ayy ydnonpy podary uedo] re spaasy AWAQoe aanany JO uotssnasip eB oplAoid 0} om YAS 1107 stp - oo a anes aneetl 
jo suonouny Areuriid 19410 Om} ‘sUONIPUOD | [OZ UO Hoda PeNUT ayy O} UONIPpe Uy *} [OZ Je2h ANKE Gore ag: a 
sJepuayes Joy ody uvZo’] 3v suONipuod jeyuoWUOAUS puR (ALANS JoSuossed pur suotyersdo bess aa a Ne cae ‘ 

yesone Suipnjour) sjaaay Ayause syuasoud pure Yq O1OT Mp ut payuosaud wep ayy souedwios pure woteaNnS 
sowpdn Yd [107 dy], ‘Sunjpoen voueTyrur yoofoid pur Guowodeuew peyusuwuorAua ‘Ayyenb young 1 sear 


Ire ‘astou ‘ssa9008 punold ‘wasAs Uoreyodsury) jeUOTdas aun ‘sjanacy AWANSe Lode Jo sioyeorpul 
Aay Jo Stsjeur pure uo Fupodas spnjpout zgSA 1 LOT Sp Ut saipms [woruysa, oyp “sTedA oamyNy 
SU} Ul SPUDT) 10] SPd2I0] ¥B JNO sXe] Pure ‘sjoeduuT puw spoAd| AWANIV UO BYEp [Nydsn Jo Yom 

B SUPIUOD YdSF 1107 oy) “seIMaNed uy “adoos ay) 07 papuodsas sey YqSq IY) “e207 UY 


PIEZO YW “Hojsogy 
006 921nS 4aa3S aBpugmn) OOF 
suvffy joyuauuonaug, pur KKiauz, fo anf{o aasynrdcy, 
syjasnyrvssvyy fo yzJvaMUuoWMO,) ayy, 





£107 “pT oun SEIGHID UdSH 1102 Levc# VAT 


Appendix A, MEPA Certificates and Responses to Comments 


v 


tuodiry uedo’y ye sadtasas aurple poynpayos pue xiut 991) Furpnyour ‘suonessdo yesory 
SBuypnypout “eT OZ PUP Z1OZ 49J S[PAa] 
Aytayor Yodsre uo wodad 07 aq [[IM YA €LOZ-Z1OT 1 JO UoNdas stip Jo asodind Asewud y 
“suoneiado prew pur odse9 pur ‘sjaaa] AyrAnjoe Jasuossed “xi joa]f Surpnypout ‘suotjessdo yesoue 
uo GOHeULOJU Burpnyour ‘spaaoy AWAnoe Ladue uo odds sau YGY €10T-ZLOT MULL. 


‘uodiny uedo7y 10} ysvdII0j UONLIAR YEOZ 
adue2-duoy s podsseyp saptaoid osje siaydego suzy “sounjoa reUL/ode9 pue ‘xtw eal] ‘suoyessdo 
yeuosre ‘sIoduassed uv opnjout passnostp samnsuoul AAnoe oyioads ayy “wet sold sy) OF Sjaaa] 
Ayanor sasedwros pue | [QZ ul wodny uvdo7] soy sonsneis Apanoe uoNwiar siuasaid Aypeoyioods 
YdSA 1107 ay} UT oNdas siy|, “uONeUUZOJUT pajrelap puke [NJosn sureyuo xIpuadde yeoruyo9, 
ay) pure sanss! GQLAnoe 10fewl Jo sishyeuv pros Be saptaosd Ja\deyo spore] Aanoy oul 
SAS] TANS 
‘apudoadde say sJqquaWWOd JENprAIpUl WWM ATIoIIp yNsud 
Pinoys wodssrpy ‘suoyya yuoWa\Ege pue Furysey asiou oO} syuaWaUIZaI ay] UO WOdar oO) anUTUOD 
PINOYS UGA C1LOT-T1OZ MMI ‘syusWWOD asay} 0} Suipuodsos 0) UONTppe UT “sansst uoT}onpos 
UOISSTUID Pu “WUDUIATVGe ASIOU PUB ‘sINOJUOD Ys10U JO ZuTTIpow ‘sstou JO justwWamnsvaw Jurpnyout 
‘sanss{ Poye]O1 9S10U UO SNOO} YdSA LOZ Pi UO peaisoas syusuMUOs Jo AUoleus ayy 


"UGA C1L0Z-T1OZ Sp Ul syUsWWOES Sutssauppe Ul JBULIOJ SUTeS aYyT MOT}OF 

Avui podssep] “paduasajos-Sso1d pue poponysuos-]Jam St YdSa [LOZ Fy) Ul papnisur sjusurus0s 

0} Sasuodsal YL ‘SIBIIIPIDD Shy} JO pUd og} 1B Payst] SJE] DB Wor] SyuaWWOD BATUBISqNS 
UR JO [fe SSauppe WU} sUSUIWOD oF sesuodsoz apnfoU! Is YC CTOT-Z1OT PUL. 


STUSWIUTOD 0} SssUOdSay 


‘Aressaoou se papraoid aq pnoys soorpuadde jesruysay 
Bunioddng ‘ssomataas soy }XOUO? opraold 0} (99OT “9| IsNany UO ponss!) wodsy SutuuE;Y 
pure smE}s JEIaUUOUAUA ULTO'] POT AY} duis ponss! sowIyUID YA PUe YdSg I]B JO setdoa 
OPNOU! Osje ISNUT WONDAS SIU] “‘TWaUINdp oq) UI papraoad aq pinoys (ALIqE[TEAY JO SI7HON 
40 ‘Sq{- ‘stuaunsop BurAyo9oI soy] BuNvoIpUl) AGT €107-Z 107 M2 40y SI] UONNNGLSIP Y 


“UdSd LOZ au uo 

PIAIFIAT SPUDLULYOD DYI PUR dILITFIUID sryy ur poyou Ajyrotdxe sansst asouy of puodsad Osye isnUI 

UGA C10Z-Z10Z ayL “SuNpown uoNesHiw yoefoid puv ‘uowadeuew pesuMO!AUe ‘AyeNd se 

‘asiou “ss90ov punoss ‘uta}sAs uoeodsuen jeuordes ay) ‘s}oaoy Atanoe Wodste Jo s1oyeoIpur Ady 
Jo sisx[eue pur Uo Surwodoy spnjour pynoys Ya €10Z-Z1LOT up Ul SarpMs Teoruys9x oY |, 


“Yodiry uedo’) 1e saa EN TM uONRsIUW jEUIWUUOTAUD 
pur ‘sorpnys earuyoay “Aurodar jeqUDWTUOAUA dYI JO 1X9]U09 dy) UOJ Yory Suruuyyd 


£107 “FI ung MeIGMID UdSA L107 cect# VIA 


£ 
pure so1oijod [ejusuTUOMAUa oY) PUeys19PUN 07 JAMAaLADL OY] MOTB O} LOYPULOJUI punodyoRq 
Aressacou oui apraoad pynoys plodsseyy ‘Ae styy uy ‘Uonedsyiw pur sysafoid pue saanenrut 
Suruueyd pasodoid s yodsseyy uo Lodaa snyeys & Ag pIMmojjOy 9q [PIM SM] “S[PAd] ATANSE 
uoneiado yoroare pur saduassed ¢ [OZ pue 7/97 UO Hoda pjnoys YA €10Z-Z10Z PUL 


‘ayetidoidde se ‘sek 
snotaaid 0} paredwos ‘sontayoe pue suoyesodo uodary uvdo’] Jo s}9ajjo aayetnuns ayy Uo Wodar 
osye p[noys ]] “pareneas oq ues podiry urdo7 ye syaafoud yorym ysurede jxa]U0d/punoidyoug 
8 SB SAIS OJ ANUNUOD Pynoys YA ML “€10Z PUB Z10Z ROA aepudyed Joy Llodury 
edo] 1 suoNtpuos Uo aepdn Ue oplaoad pjnoys YA C1OT-Z10Z OM “Aj woyi9adg 


podiry 

ues07] 72 SOAHeNTU UONRS IW jeUsUUOIAUS pue ‘soIpms [eo1ugs9} “Auysodas jeyUsUTUOITAUD 

ay} JO 1xXdTUOD ay] LOY yory Buruued puy soro1jod peyuouuoIAUd oy) pueIsispun oj dI]qnd 

dtp pure saousde FuimarAas MOTTE OF UONeWOTUI PUNO Y¥oeq ATessoau apraoid ysnur podsseyy 

“SUA pue syqsq snorasid 0} sepIUuNs ‘uONoNpoNU] pue ATeMUMS sauNdexs{ Ue spnjout 

PINOYS YA €10Z-TLOT AUT. ‘Sounsvaw uONLIyIW pur ‘sjsoford ‘saaneniut SuruuLd s yodsseyy 
uo wodas snes YA OLOZ FYI Jo wwuoy pesouad ay) MOTLOJ pynogs Yq €107-Z1OZ PUL 


FPRIIH 


‘suoloe quowaseuEU [ejUoUTTOIAUS ysn{pe pure ‘ayenteas ‘doyaAap 

0] puk SUOI}IPUOS [RJUaWIUOTIAUD Ssasse 0} Pasn aue sIeaK INyNy puw WANs Joy suoTpuos 

sisfjetry Woy] 2AJ9S 0} POpsau SadlAsos PUB SoNt[Ioey aU) puw ‘suoNerado ypesoste ‘spoaay AWANOP 
Joduassed pojoefoid pue jenjse uo paseq are sontanoe wodue jo sisXyeue aanejnumg 


*MOTAM Yq aA Jopun Ajuauns 

ue JO sUOSJapuN savy JeYyI s1d99fosd NOgE UOTBULOFUT a[qeTIeAR ayerodsoouI suoNsafosd sw9k 

danny “(SNWTd) Apnig aston uodiny uedoT uojsog $, Vy A Ou) se Yyons “wodiry oy aye Ie—p 

siayjo Aq ino paued Surog sisefoid pure *s}oofoid wodssey pauueld Zuipnyout ‘sayianoe apispue] 

pur apisite YlOg somUIeXd YdSA 1 LOT SUL “YRsoare rl Apoudes s9Bsey yo aouajeaaid Burmossd 

@ SUIpNjUt “spuayy XIUT JaoY Pure ‘(s10,Iey Peo] Jaduassed s9Ysty) yesosre Jo Aouaioyys Sursess9ur 

ayy *(siseoa10y snoraeid 0} pareduiod) youd s9duassed poyedionur-uey}-JOMO]s JUNOdIE OAT 

Saye] jseaau0] porepdn ayy ‘Q¢oz Ul Wodiny uedo7T Bursn suaduassed uorypiw g'6¢ 2q [LM Day) 

JY) sjoipaid OuwUdIeS ayeISPOP] DY} JapuN jsvdar0y s,Wodssepy "WoOdsry UeBor] ye sjoaa] AMANO 

DINYNY JO JSBIBIOJ AJOHI] SOU! SU SP OLBUADS JSBIDIOJ aeIApPOY] By) SMOIA WOdsseP *(YSITY 

pur “ayesopoyy “Mmo’]) padoyaasp osye 1am SOLeUdaS aaa “sIBdA JSBIAIOJ BUY SC OLOT Pur “OZOT 
“SLOT HIM IseIAOJ oTuRI-Suo] Yodury ueso7] ay porepdn uodsse| “YdSA 1107 SMP 104 


“UOZLOY AUT JLUEISIP BOUL B JoOpIsUOD Oo} puR ‘sUONIpUOd parsipaid pue 

UD.UND UO paseg Way] SASIADI PUL sysedosO} SNoTAaId spstAcr YdS_ [107 Py ‘Apeatoadsau ‘9Z70Z 

Ul sioduassed uoTTIUN g°Zp Pur S[OZ UY sIaTudssed jenuue uo SL ¢ BurppuBy aq pynom yodsry 
uedo7] 1ey) poyedronue sisedo10} YdSA POOT OY? PUB AdSA 6661 AY} 10} SisvoeIOJ SNOLAAY “OLOT 


€10Z “pl oune awIYIUE UdSA L102 Lecce Vd 


A-34 


Appendix A, MEPA Certificates and Responses to Comments 


9 
pue ‘Suruurjd Adoyeays yoweseuew ssasor punois odues-Buol Jo snie1g 
‘(sonsnels UorBInp pur soyel Burpnyout) yuowaseuew pue puewap durieg 
“CLWA) pafaaeal sopra aporyaa Wodate-uc 
tsouinjoa syyen wodse-ugQ 
fsouinjoa ABmayes yodury uvFo'y 
{SOo1Alas 
(VAL Ueto 7) uoneiossy jusmegeuRp] UONeodsue1; a2Aojdwy yodmy urFoT se 
{(ssoidxg vedo] pur ‘uoneyodsurs), 1978 4\ ‘poynpayosup, 
“pamnpayds ‘ouy] Joajig “oury] anjg Furpyyour) diyssapu (AQH) aJ9149a Aouednos0 ys] 
tozoouy Bunpyeg podury uezoy qm soueydutos jo uonduosap porieiaq 
“SuIMO][OF YI JOF [107 JO BsOyp OF SHulpuyy ¢ 1 OZ Puke T7107 JO UosLeduI0D 
¥ aplaoid pur suoppuor ¢10Z pur Z10Z Yo Uodar pjnoys ACH €10Z-Z10T PUL 


“OLOT Iwas ay} IO} [WA pure Suryied ‘saumyoa onyen 107 siswd9103 soptaoad osye yf ‘| 107 
10} Sunpied pue sownyjoa oypen ‘skempeol “dryssgpu sued uo payods: YqSa L107 PULL 





TWoyenodsuely punoin 


“drysuapys pure saanenrut [ies peuordas pue ueyyodoyoui uo yoday se 
pue ‘suonesodo jisuen pue Aemysry 
Jeuordal jua1syyo AoWOod oO} saioudTe UoQeyodsueN Joylo WIM UOQEIOdOO? s,wodsseY# 
‘CLOCSse~) Uonevodsuesy jo jusuedsg suasnyoesseypy 
pomMponujsar ot} LYM so poey UONeLOdsuBy jeUOIFas Wy) Dulseueul ut sjo1s,uodsseyye 
waisag uounjodsunsy jouoisay 


“suodite asay} ayourosd 07 splojja Ss wodssey] pure tayss 
UONRIAR euoTsas ou Ut Avjd poly Woosuezy pur yodiry jeuoiFoy I9)s9T10M\ yey] ajor sy # 
pure ‘sodite euorda oy} 0} syuouIDAGIdu sso90R pUNOIn « 
tsonuoyine yodite jeuorfaa ou) Aq popiaoad se syuauaaoidun Mou pue sueyd jo snwig 
{1xa]Wlod pLOUOYSTY Ue WIQTA 
Pep aynpoyos pur ‘s[pag] AytAnoe Jaduassed ‘suonesodo yodste peuoiFal ¢1 Oz pue Z1OZ © 
suodsy jouoigay 


:Burmojfoy oy UO Butoda: hq woisks uontyodsuen 
[epouUUt S_UoIsay ay Ut 9101 s,odiy UeTOT oquosap PlNoYys YAY €10Z-7 107 MUL 


“UdSF [107 Sy) ut paplaoad ore yzomiou Goneyodsuen 

[BuorBal ay] sv [jam se splodire vay) Ss odsspy 0) JUBADOI oue YOTYM UOIsaI DY) UT SUOHo 

Suruueid uoyepodsuny jeuorsai afuvs-Fuoy Jo srawis ayy pue syodsre peuordos ayy Joy syyBiyy Spy 

“UOISSADDY IIWIOUOIT 600Z/800Z MY) Ine Adaa0Iaz Jsopoul B Paotiauiadxs slode ppuorsai ayy 
asnesog ‘| 107 Ul paseaiour suodare jeuordas s,pueysuy mon We AIAN GoNeLIAe “e124 


£10 “FL oun AMIPVID AdSA 1107 Lece# Vo 


“sonrAyoe duruueyd yeuoisar yuooa1 sayepdn 
pue [ {QZ ur sHodie peuotFas s,puLysay MON Je S[oAay AlLANov Soqudsap J] ‘sonsst uoreyOdsuR) 
Jeuordas oO} oadsau yn syustwoMbas ayy Jt SPY YASA [107 941 ‘fesouae uy 


woneqodsuely jeuoisoy 


“spooyrogysiau yudoelpe ut syaaqs [BWIa}Xe UO DIE pajyejar 

-Loduie az wiToiU pur suOHRdO] paziyesjUas 0} se) poyefes-od.te JONLp Puy seplyOsuod YoIyAL 

‘s}oofoid Surysed pue Aempros Surpnjout soduvyo payejas ssaoov punoss ayy Jo ssouaansaya 

pur smuels ot) uo Woder Oster [[IM Ja\deyo sy) “Uodiry uPso'{ Jo Sauepunog at) uly saiouade 

Jayyo Aq payuswiajdan syoofosd syzom oyqnd jo snyeys 94) UO WOdas pynoys saideyo oy], ‘saniAnoe 
Suuuejd sfures-Fug] JO smMeas ays Ssasse OJ ANUNUOD P]NOYS AGA €107T-ZLOT FUL 


‘Sudeospue’y pue siayyngy wodury 
pur ‘svary O8eD pure d01A195 
PAY OpIsIYy 
*ealy [PUlULD | 
Sunpeg vodiry 
speaforg Jopuog Aempeoy oe 
tseoue FULMOT[O} Oy) JOZ SOANLYUT 
Suruueld yo smrers ayy aquuasap Pinoys YCA €1OT-Z1OT AY ‘aOJosoy|, “Wauldo]9Aop yucuay 
oping puv ayepousw0sde ysnu Osje UOdssuyy Suodiy uedoy yo Joywado pue JUMO sy ‘19uTeUT 
SANISUDS A][PIMOLUUOMAUD pUk “}UdTOYJa WAOUL *dIN9S ‘ayRs B UI SadIAJAS pur suoNPiado s,uodiTyY 
uedo'] Suraoidunt Joy sardayeas Auruuryd ssasse 0} snuUOd pnoys YQ €1L0Z-Z1OT ALL. 


‘SAAYLUIU! pur sanranoe Fuyyuuiod pue ‘uononajsuoo “Suruueyd amyny umouy 
saquoasap os|e 3] *[ [OZ Ul ody uPFory ye poLMNII0 JeTY sanANde Sumrauad pur ‘uononysuos 
Buruuyyd Jo MatAIOAo UR sopraoad YgSa 1 [OZ Wn ul sajdeyo Buruur[y wodiry 9y,], 


Buruuelg 


‘wd 

OLOT MUP Ut Spaao] AWANIE 0} porejal sJUdUIWOD ]jP Ssauppe oO) ;duIOye pue JopisuOs on Wodssey 

asiapr | ‘sonss! AAR Jofeu Jo sisA[eue ayy Fussodal 0) uOYIppe uy “sBak May }XoU Dy) JOA0 

saantutul Suruued oBarens s wodsseyy Jo} pue Aoyjoy yey) suoNoas yoeduN pue SuruuL|d oy) 
JOY SISBg ay) aUTOdAQ I[IM JEU SISBOdIO} [AAD] APANDE s,oOdsse] UO WOdOI Os|E P|NOYs Jj 


spodny uedo’y ye spuan 0) aredwos pur ¢197/Z10Z Ul Spuon uoNetae yeuoyeu UO Yodsy oe 
pur ‘s[aag] AWANIL [ [NT 0} S[AI| 

AWAnde 1a8uassed pue ‘suonriodo preuw/oSreo ‘suoyeiodo yersite ¢ [OZ pue ZLOZ ewdwoD oe 

SSOMIAN OR [Tew pue OFeD oe 

Ssjao] AuAnoR Joduasseg se 


£107 “bl sung NIGMID UdSA 107 Leven Va 


A-35 


Appendix A, MEPA Certificates and Responses to Comments 


‘syow yay © 
pur ‘Suryony (Syyyq) warsks Gosiape Aemun jequaijoag © 
(sfeos 
vonezinn APMUN IAI aduaraype ourple pur yee UO p0de1) UoNvztn Aemuny —e 
‘suoneiodo awmiydiy 
Syeiowe A] adeig dur{gyfenb pur jf] odes 
pamnjovynurul Aprou {J Weg (payryysnyy) parywaoy “[] Meg Surpnyour ‘x! yojf 
BUIMOlpoy IY 1OJ 1 10Z JO asorp O1 
SUONIPUOS dso] aTedWIOD puke sUOTIPUOS ¢[ OT Pue 71 OZ UO Yoder pynoys Ia}deyo oy], “Butjopou 
aSioU Ul sopEpdn oy] Puy ‘astou YRIde UT SadueYS dYI ‘astoU YeJOMIe SUNOaIje YOMOUIRY 
Axoye[NSas fRYTOWATUOIAUS ay] JO MANDA UP aplAod Pynoys YQg €107-TLOT MUL. 


“SOMSSI PIB[II OSIOU PUB BStOU TO SJUDUTLOS oY 
SSosppe PUR J9PISUOD 0} LOdssePy ostape ATSuONS | “YCA C1OZT-Z1OT UB UE stsAyeur poyreyop YI 
anunuos o) Wodsseyy 2dvmooud | pur darpeusozul AISA st Joydeys sty) Ut uoTeULOFUT ay, 


“wesdoid uonejnsul punos 
si partautsjduir sey prodsseyy aioym svare Ul ase NOVO ETP $9 ING OEOZ PrIsed210} 
SUT UNI SadttapIsas ay JO []V “O0OT Ut AP OL ING Aun UNM adood [¢o*] ay) MOjaq 
1] Burress J1Ns Inq OCOT UE PIdood ZeE Or | [0Z UI OE] Woy aseoIDUI 0) paidaford ste 
St EP OL “ING out UiyDIM ajdoad jo Joquinu oy f, “(a[doad Sp7*Z 1) QO0T Ut pasodxo ajdoad 
Jo saquinu ay) ueYY JoMmay ATUEdYTUTIS [NS St SHYT “O¢OT Ut ajdoad | [Z7°ZI Od [107 UE 
Lre'¢ Wor BursvoioUl YP $9 “ING Ue) sa;e919 s[aAaq SsToU 0} pasodxa aydoad yo Isqumu 
DY] YILM SINOOS dS10U TN JO 19s JaSsey v poonpord yseoai0y suoneiado OEOZ INT * 
‘WyB1u ye paumos0 
suoneiodo Ajrep 9Z[ UayM OOO OF poredutod asvasoUL UL SE SI], ‘OEOZ UT PST OF [LOZ Ut 
PL] Woy asvaxout 01 paysalord av suonerado eroJaum0s SUNNYSIN "OO0T Ul SuoHTEZado 
SUNLARP ZL | OYp BY} JAALDY [Ns ST SII JAAIMOY “OT UE EZO'T O 1107 UE 618 Woy Aep 
Jad suonviado poz Aq asvarsul 0} poysaloid ose suonesado jeloiouts0o oUIIARCT “(QEOZ Ut 
LOSE Pur 0O0Z UI SS¢‘T) suoNRIado Aplep 19M2y pS aAvY O} paisedoI9] St OE NZ ‘sUoNTIsdo 
Altep QOE*| 4240 pry Yodiry ueFoTT yey) se9X Ise] ay St YdIYM “900Z OF parkdwioD 
“O€0Z Ut Avp 19d suonesado 1 O¢‘1 Or 1 107 UI Aep sad suonviado | [O' Wioay “OEOZ Ot 1 10Z 
woy Avp Jad suonriado (6z 10 WWadJad 67 Aq aseasoul Oo} powedxo are suonRsado RIO] « 
*OOY} Up Jo Juaduad ZO ye Slaf jerosaWUOD 
Jo uomodoud 19MO] B pey XMUy 199} QOOZ IY], ‘stef perorsururo9 juaaied g/ Jo sysTsuod 
Xt 1224 | 107 Fy) Searaym spat yetosauTUMOD JuddIad |g JO SPSISUOD XI 199} OCOT PUL © 
“Aep sad suonesado gg¢*] 1940 yim ysed oup ut payesado sey yodiry 
dy! se aduayjeyo Ayroedes v yOu St suOlesado JO J>Ad] L9YFIY MYL “| LOT UL URY) AyAQaeR 
9]f Jaf Jo Juassad Joysry eB pue suoeErodo Jo Joquinu IDB] aq 02 JsBdAI0J SI DIY, & 
20€07Z Ul paydadxa ore suonIpuos 
Burmojjoy ay) ‘XIes ay yeussie payoadxa pue suowesedo yes JO ISed910} YEOT SY UO paseg 


E107 “pl oun APIGNIOD AdSA [LOZ Lyce# VSd 


“BasjayD put ‘ausacdy ‘domuray “uojsog yINES “UOIsOg Iseg Us UaWIVAN UONLMsUt 

punos paaiesal say sawoy E¢¢‘] | “(4 Sy) wesdoud UonemMsut punos JeyuapIsas 

s ,uodssep jo uondaour ayy souls “ZE-pl ABMUNY JO Buruodo ouy 0} payefod syWaUNTULAOD 

UOHesqIU a]e1S pur (RIOPIJ [PI]N} 0} swM POsTIY> ul WeITOId ay) JO SNdO] dy, "BISTIYD 
uf aIam Ydiy Jo yuaoiad pg ‘spwoy p] [| 0} UONLINsUI punos popracad odsseyy ‘[1OZ UT 

“EP OL Wey Jayeald S]aAa] 

“ING 01 pasodxe o1om ajdoad | ¢¢*] pur gp $9 ued} 19}e3I5 sjaAa] asiou TNC 0} posodxa 

alam aydoad Spi‘ | Udy QOQZ IB24 DY] Ut pasodxo aydoad jo siaquinu sy) MO[aq [Jam ore 

S[DA9] OSaq] “O[doad QE | we paumwwMar NOUOS |p 0 “ING OY) UIyUM Burpisas ajdood Jo 

soquinu ayy, “(a]doad {1 | Jo asvazouy UL) 91 OZ Ut adood egg Moxy 1107 UT aJdoad {pE"¢ 
0} Pesed19UI IP Co URYI JaIvoIdT sanyea WNq 0} pasodxs aydood Jo saquinu jpeI9A0 aye 

“LLOZ 103 dorqjur Ay JO ISOcU UT puk ‘doysog yINOg 

‘QISATY Ol sTre] Aysiys sem INO|WOS |p SO ING 9], “[]NH psemo} 1OGIe}] UOIsOg 4900 
pur uo}sog Ise Ul Ja[yeWUs dI9M sIMOPUOD (_P) [29Q199p "INC [LOT FYI ‘G17 01 paredwoy + 

sudo IFAUA astou HOdiTy oy] U! paLiNs90 sadueYyo SurmoysjoF OU 1 107 UT 


"UdSA [107 94} Wo sudqUSUIUIOD SnosoUINU 
Aq posted sanssi astou ay) ssouppe 0} pue uonsuny Suyepdn sip dazas 0} uMUoy syeLdordde ue 
squosaidal YA €10Z-ZLOT MMLYy ayy, “Buuopruow snonuyjuods o1inbar pur Suroduo ase sisAyeue 
ASIOU dy] UT Pastel sonssi ayn Jo AUR, “Sonsst dstou ole yo sisXfeuR prjos v saprAoid yuoUNI0p 
UfeUr OY} s]LYM ‘UORPULOZUT pajrwiap pure [ryosn suyewwos xipuadde jeoruYyoa} AY], “OEOT 40} syuNOd 
uorendod anoyuos astou sapradad Osye I] *s[2Aaj ASIOU doNpa1 0} SUOJJA S_WOdssepy Soquiasap pur 
*T10z Ut uodiry ueBoT ye yourUOIAUD dsiou oy) JO snyers ay) Sorepdn Ysa 1107 ULL 


SSION 


“VAL uodiry 
ubdo7] oy ur diyssoqaiow saXojdiua Sursvasoul pure sad1asas Bulauequo Joy sardayeng 
pue ‘Apnys ssazav punoad Jo synsai uo poday 
SuOreEptjosuod «kd yeyWoI UO SsasBolg 
tuodivy UrBo'y wow pus 0) uonewodsues) Joye Sursueyud uo ssaudorg 
‘adesn pue Ayoedes asearoul 0) soja pue adesn ssaudxg uvso’y uo yoday 
SOUT] JaATIS pub our] On] ap IA Hodary Uso] wosy pue 
6} diysispis Use] asvasdUT 01 SaIduasE UOTE LOdsUEy) L940 IPIM WONLIIdOOD S wodsseyy 
couyedt-ydnomp odiy-uoN, 
SSaANUSOUL YIM Buope sreys opow AQH 31 s yodsseyy 
SAOH $9 vourayag 
:soidoy SuIMO]JO} 94) JO uoIssnostp ¥ Juasaad Osye pynoys YGA €10Z-Z10 


eoeee 


a 


OL 


*AoAING jaduasseg UOdILy UBSOT €1OZ MI JO SYNSAY oe 


€10Z “bl une awolytay UdSA LLO~ Lect# Va 


A-36 


Appendix A, MEPA Certificates and Responses to Comments 


ol 
Buryoesy sagenray Aen uy 


“£107 PUF Z10Z 
20} OV) saanentur Aujenb sre Furmojyoy yy uo wo0dax osye pjnoys YA €1OZ-ZLOT PUL. 


ourjne Xq SUOISSIUID XON 
Supoysow (TON) ap!xoIp UdBOIIN 
(Wed) 22new ayejnonted Jog AtoyUsAUT suOISSTUy 
(SOOA) Spunodioo dideBso anejoa Joy LAOWUSAuI suOTssiy 
(XQN) uadosyu Jo soprxo Joy A1oWUDAUT suOIsSHU 
(QD) oprxouow uogred 10J ALOWUSAUI SuOISsTUI,# 
2pNJOU! PIhoYs YGY €10T-TLOZ MALL “SUOISS|Wd JJaIYoa JONOW FTIGOW 
pue (SW) Warskg Surapoyy UotsIodsiqy suoIsstuTy ay) JO SUOISIAA TADS ySOW IY) Bursn 
SUONIPUOD £1 9Z pue Z[OZ UO Loda) puv suoNduiasse pure sarzojopoyjaw stskjeuR ssndsip Os]e 
jim Jadeyo oyy, sardeys siqy s0j 3x9]U09 apraoid 01 SUOISSTUID IIe ASRdIOaP 0} S$}aAaq] FEUONEUIDIUL 
pur [euoneu sti Uo ssozZoud uo uoIssnostp spiAoad pynoys Jaydeys oyy “Surjopour Ayjenb 
We UL Sadueyd IY) pue ‘SUOISsTULD YyBudIte Ut SaTUBYS ‘sUOISSTUS YRIDDIE Burayye Yomourey 
Axoye|NG ad [e|UIWUOIAUS AYR JO MIIAISAO UL OpNyou! Pynoys YA C{O7Z-ZL0Z PULL 


‘Apaanoodsar (qq) Aousdy vonsajorg jelowuomAUy “S"¢) Sy) pue qi{Csseyy 
YIM payy Oe PUB SHH Jo sadsnos Areuoneys asiadwoo Apdo om} Joyo og} “FaAomoy SAjjenuue 
sazedaid Liodssryy SSHOWUSAUT SUOISSILD HEH vamp oy} Jo suo st A1OjuaAuT sty *jUadIOd g 
quasoidal suOIsstta ajatyaa Jaduassed pue Sussied p] sjuasaidas uodumMsuOs jRoLNoa}2 ‘WuddJed 
89 Ajaiuunxoidde yuosaidal sucisstwue paseq-jueUd} “Hodiry oy] ye SUOISSTUS NEYO [k}02 JO 
quaosod Z{ Ajo yuasaidaz suolssiuis payejar-wodsseyy “wodury ayi SuIssaaoe sajatyoa JoRuassed 
pur suoyesado yetoute ul asealoul Sy) 0} anp ApLeurud sfoaa] Q1 OZ uRIp 19ySry yUdaIAd ¢ 
MOM | {OZ Ut suoisshua OHO podny uvdo7y peyoy “(oiqnd yessuad uy yo ‘syueus} Lodare 2940 Jo 
sautste ayy ‘uodsseyy Aq payjonuod si 31 sayIOYM) [OIIUOD JO diysIIUMO UO Poseq sUOISSIUID OHO 
sudisse AIOWUIAU! 1 {OZ HL “(CYOV) wWesdosrg youeasay aanwssdooy Hodiry (gYZL) s,PreOg 
yamasay uoneyodsuesy ayy Aq sourpmnd JeorZojopoyjow Buimoyjoy paredaid sem Asoyuaaur 
uoIsstwN? QHD [107 ML “UdST/AAA 2} Joy Arojuaaut suoyssiwa (HHH) sed osnoyuoasd 

8 posedaid Apirejunjoa sey wodsseyy yorum ur sead DaNdasUOS YY IY! SyTeU | [OT 


“Yay uodiry ueBory yxou oyy ur payodas 

Pue “€ 107 Ut dACSSeW! OF pontgns 9g [Tm ApNag sIy] Woy statpuyy MYL “600 Ut parajdwuoo sem 

yorym ABMIXE], Plows oy) JO uoRssdo ay} oO} aTqeinquyye sadueyo Aityenb sve Aue Buissasse 

jo Subaus B Se poliad se9f-OA\) B DAO SpuByN}od Ire JUDTqUIE Jo AJA B UO EYEp payaa]joo 

duravy ‘ayajduioo mou st Aprag Suuopwopy Anypend sry swodssey °710Z Ul penunuossip 

sem urexdoid SuoWUOU ZON M41 "ZON 10} (SOVYN) Sprepurrs Arend ary jaiqury 

[BUONERN oy) UIIIM [Jam oq 0} PONUQUOD | [OZ Ul SUONeIO] FuUO;UOU [[e 7B SUOURNUZDUO09 

ZON [enuue oq) ‘uoNIppe uy “Wodiry ueRdo7] Jo AUUtSLA ay} LA parEd9] Soyis BuTOjTUOW (qACSse) 

UONINOIY [EIUOWUOMATY Jo JotupTEdaq] sHaSNyoessey| pul podsseyy dy} YIOg 1@ suOlyesUDOUOD 
(ZON) opixorp uato.qa Sursvaisap Jo pussy SumMunuoo & UdIq sey U2YI ‘GEG 1 99UIS 


£107 “pt eung VIVID UdSA 1 LOZ Lect# Vad 


*T10z Ajaea ul yeymous Aavay Ayyensnun 
ay) YIM UoNoun[uod Wi s19)JaUI MOUS A]Ze[NOTUTEd ‘osn doINOs ATeUOLRIS UL aSve19U) SuIpUodsaLiOoSD 
at 02 9IQeINgLNe ApsouT SI osvoIDUT AkdA-UO SI], (paliodal s1am SuOISSTLUD C'ZWd/OLINd 
yeu? eat ISI DY? St $OOZ) SOOT B9uIs ugdI0d 6) Aq Fursvarsap pudy preMUMOp oTuUeI 
Buoy & FULMOLJO] [[HS ing *S{9Adj_H[OZ 01 poreduos Kep/Fy 9 07 1UddIDd ¢ AyayeuULxOIdde Aq 
1107 Ul paseorour Wodury Ueso'T yim polerdosse (¢*Zd/O1 Jd) 4onvUL ayeMoN Ed Jo suoissIwUS 
TRIO], *XON pure SOOA SB puad prlemuMop IueI-Fuo] ates ay) TUIMOT]O] ‘S[aAd] GOOT WEI 429M0] 
luaaaed ¢¢ pUk STAI] Y[OZ UBL} d9Mo] UVdIAd ¢ JO ‘KeP/FY 61G6'9 219M (OD) aptxouou! uogiED 
JO SUOISSIWUD [RIO] "GHG SOUIS SUOISSIIND XON UL UadIAd EE JO dsBaIDap FpeIBA0 Ue syuasauday 
SIL RUTYOMDG (Oy) anentuy Aujend stv 6661 S$, Hodsseyy ueYR samoy (Adi) 3e9K Jod suo} 
LOL 3194 | [OZ Ul SUOISSIUID XON [BIOL “OSTY “SJOAd] GOOT Wey 190] yUdOIAd GZ AjaeUrxO1dde 
auam wodiny ueFor] je SUOISSIUIA XON JEIOI “| [OZ UY *S{PAD} 1 OZ UBY? JoYSIy jUaaied Z 40 ‘Aep/3y 
LLO‘p 219M (XON) WaTONIU Jo saprxo Jo SUOTss}tUa [EOL (] 107M SOL P6P'PS 1 PUP 0107 
UI SOIT ZZE°9L1) OLOT 0} paredtuos usym (SE) suONesado Jjooye} pure Turpuey Ul dseoudUr 
ay) 0} anp Ayueurtad st asea1sur Je9k-9U0 SIU] "066 | uIs yUdoIad gy JsowE Aq SuisRoidap 
puas) paemumop (sreak YZ J9A0 JO poudd B *'a't) aBuBI-Buoy B MOJO} ]]VS 3g “sjaasy OL OT ULM 
Joysiy yussiod 6 Jo “(Aep/3y) Avp sad surexdopry GOI] 249M suOIssIlUD (QOA) spunoduios s1Ues10 
INLIOA [EIO} [[LIBAG “OLOT 20] S[PAd] UOISsIUUd sjotpoid Os]v I “SUOISSTUID 9INP2d 01 SHOJJS 

pur | [07 Ut sansst Ayjenb are poyeyoa-odure Jo marazaao uz sopiaord YdSA (107 AL 


AUTEN ay 


“maysXs SuUO}UOW suONRIEdO 
pure os10u Mau ayy uo apepdn smeis e aptaoid pur ‘Apnys (SN WTI) Apng as1ON LOdsry ULdoOT 
uojsog Woy s}jnsad ‘soya JUaUUAIEQe IstoU UO LOdad Osye PNOYS ATA €107-TOT PUL. 


“sodas Ajzsuenb astou Suuojuow yorn 1y81]] 
pure Sulashs SuULO}UOU astoU Mau dU} JO sWJaudg puke UOHRYEISUT 
SSPAI 
AS1OU JO BOUDISISIIg PUR []anC/sonjea Pjoysay VqP Sk PUR “C/ "Cg JO} DAGQY-SOUT],-# 
SIND) X@Puy SsION PAREINUM  ¢ 
SALLS9YOIgIeIY pure PY Lsunowwogjeay Jo dsn oy) O} aquinqunye syuawaaosdut 
Aue pure sooudiayjtp Joy SUOSROI TUrpNySUT ‘sanyeA ss1OU Pa}IpOUT sNSsIDA pomNseay] 
‘uonejndod pajsedtut-osion « 
‘pouiodar aq ji uIeII9) 
Joysiy Jo sease 01 punos jo uoNRAedosd ayy pus uonededosd punos sayeM-29A0 JO} yUNODIB 
0} apeu squswysnipy “sinoyuod astou (INQ) [24a] punog IYStN-Aec] JO yas ayeINdIe 
ue saonposd ‘TALL saqyjougivay pue JLLSanojuoDjeay pur “(WINI) POW IsION paressaiuy 
ay} JO WOISIDA JUdLIND jsow (WY4) S.uOTeENsiNWpy uoNRAY [Vsapo oy) BuIsy] oe 
2SIOMVOIPUL ASTON FULMOTTOJ BY) 1OJ SUONPUOD | [OZ 91 
asoU? amdWOD puv SUONIPUOD €}OZ PUR Z1OZ UO Hodau Ose PlNoYys HAA €10Z-Z 107 PUL 


£107 “bi Sune MeOGNIID UdSA 1107 Lectd Waa 


A-37 


Appendix A, MEPA Certificates and Responses to Comments 


Zi 


aed 
€l0c “pi Sant 





*Sansst Ajtyenb se pu’ ‘yuauaiegr asiou “Burjspour pue yusudinseows 

asiou ‘suONEoo] SUUO}UOU dastou jeNprAtput Tuipsesad pastel sansst Jo voreutusexe yBno10y) 

B opisoid pjnoys Lodsseyy “Ienoured uy YdSa [ LOT At UO paatooad saya] PUOUIUIOD YSRe 

jo 4doo & pure ayeorpuay si) yo Adoo v apnyout snd YA €LOZT-TLOTZ PUL "POATAIAI syuourw09d 

Uy poster sonsst ayy oF spuodsad TEU) ACA C10Z-Z10Z B wtugns ysnuwy Wodsseyy yey pue VAT 
(iM payduios Ajarenbape sey wodsry uesory 10} YSA LOT AY} WY pruranajap ary | 


Tops; 


“Peneeugns UTA CLO7-TLOT yp Joy Sad AJOs asoqh 

FumuyUod sapisuos prnoys podssepy “ysanbaz uodn ayquireae sojo1doyUt Ue Jo Sad\UAS ay Speut 

pur saonou yoafoud pue Sunaaur pendur[-1q poystiqnd sey wodsseypy “YAS [107 oy) Burpnyour 

‘syoafoad yusoal [RIDADS JO.) “JOUUBUA AjOUT) e UT UoNRWOyUT sip Yoder pue Ya €107-Z1OZ WI 

Joy porinbos woRRULOsU! dy) 9Z.A4]eUB PUR 199]]09 0) ALIS PjnoYs YodssEpy “aISqom s,odsseyy 
ysnosyy UoyRUUOsW: jo Sunjodas syi souRape oF sarttmpoddo a10/dxa pynoys Lodsseypy 





Yaar COS TIOe ILO WoRNQUIsigy 


“aopdulod si Uonediut yotgm Joy syoafoud ApHuapt fjim Osje 
pue s\UsUTTUTUOS UONRS HU s podsseyy JO snyeys ou) oyepdn osje pynoys saideys sry], 


aresZorg wauido]ardpoy vary adLAIdg IsamyNOS 

Suruueyy syuaweanoidwy apisiry uezo7 

V jeuiuuay juatsselday 

sjuswaaosduly rary Ajayes Aemuny VEE puke YZZ spuq Aemuny 

Aemaqey seuonewajuy 

dBaNH JENUIDsadeivy sd, 

spariodas aq osye pynoys syooford Suimoyjoy ay} 10} sZurput,y 19 UOTIeg IY) 

Ul oper S|UAWTUTUOD LONRSHIW Jo snze)s ay], "UONSMsUOd paouaWMNOs dAvY pure sjuaUTTUNUOD 

J3jO PUR MOTASI W AAW suodsepun savy Jey) Wodsry uvdo7] ye sjsofoid yURUa) pue Lodsseyy 
aytdads Joy SIMDUTUTIAOS LONLAH UT Jo snyBIs oy] UO Wodal p[noys YqA C1 0T-T1OZ LL 


€10 ‘py eung AOI) UdSH LOZ Lecc# VAS 


“synod ou Furaoiyoe Joy Ouyjaulyy Oy) pure ‘Teos Apipiqeureysns 
Yowd 40) ayqisuodsad sJoquiow EIS ayy ‘speod ayy Jaaryoe 0) Arwssadau SuONIE ay} SONUAPI osye 
Yo "WOISIA Jo [LOT ApyIQeureysns WzD}-Fuoy $ woOdssepy se UL[g AWpiqeurmsng oq} UL poyezodr0out 
si Aoyog JusWateueyy (ejuoWUOMAUT oY] “(Ue[Yg Aitiqeureisng) uojy Aiyiqouimjsng Aitsaoymp 
Mog SHasnyovssnyy ayy poonpold weap Ayiqeurmsng yodssey 94) ‘PONT 4990190 U] 'sopdisuLd 
udisap ajqeureysns yuStUS[duut oy pue jUatUONAU? 941 }9)}01d oO} JUAUNIUWOD s ,odssEYy 
sajejnonue yey Aorog jWawoseuryy ;eyusWUOAUY opim-AjUoyNY uE paaoadde pseog wodsseyy 
SNP “O00 499199 UY *s]Lod Anpiqeurersns opim-vodite s odsseyy saquosap Jaideya siyL 





Homyry Wes] 2 ANTIqeareysns 


“SaMAlOe JUOWesvuBUL YOR pue GOW MIN] = 
pue ‘(Aue 41) syuawaaoidun juowaseueWs J27eMUUIOIS AMA e 
ssatdoy SuLmoyjoy ay1 JO VoIssnostp eB yUasad Os] ppnoys Joydey> ayy, 


‘uonuaaald jjids jan 
pue ‘ued quamodeurw jejusamosAua ayy uo ajepdy, 
SwWawedeuvul yur y 
fsautanay (doy) urjg Aousdunuog syosnyoesseyy 
‘syids pure odesn Jany jor 
tAyyowy Sururery ty ay1 pue syepno s wodsry uvZo'q 10} 
syjnsaz Suuouuous pue wun (SaddN) Waiskgs UoNeUTUNY SdmyOsIc] WBIN|[Og [UCHeN « 
Jo saris €10Z/Z10Z 9yt UO Hoda pjnoys YA €10Z-Z10Z MUL 


‘uowadeuRW YUL} pure ‘“(qdIA)) Ve[g AdUaBuUNUOD SHosnysesseyy ayi Jopun sortaHor ‘s}jids jany 
“soyBMULIOIS ‘2ouEI|dWOS (SAMdN) Waiskg voneutwutyy edzeyosiq, juen|jog [euONeN Surpnyour 
SAAN lWawodeueu! peWUIUUOAUA Saloduo s yodssepy Soquissap YqSa | LOT P41. 


souET AMO PRUSTIGONTAU eA 






tye 


*sUONIPUOd dyes sopuN Sure) auTus 
ajButs Jo asn ayy aeinosus oy swOjo S,yodssepy uo ayepdn uv opnpour Osye pynoys saideyo styy 
“syMsat [107 94} 07 paseduzos aq pynoys AroyUdAu! sUOISsI? OHA) CLOT Pue ZLOT 94) JO SyINSAA 

dy} JO9oIOIY puw AdJOY SUOISSLU seH asnoyusAy WqAW ot) Ul poulpne saisojopompaut 

PUL S1O}IRY UOISSIUID TuisK SadNOs AIBUONR]S pur s3]o1YyoA JOJOUL (ASH) yuatudinbs sor~sas 

punosd “yesoure Loy parynuenb 3g Pinoys SUOISSIUDD OHO '€ 107 PU TIOT WI Mody UBTOT WoL 
SUOISSHLUA (OPH) Svs asnoyurosd Jo Asojudaul Ue spnjouT 0} payTUWOd Osye sey WodssePy 


“ayqepieak 
su ‘suayyo Jo podssuyy Aq udyeyapun soipnis Ayenb are Lodury uedoy Jo snyeys ayy, e 
pur ‘suresdosg apy A Jon] VANBUIA]Y SjueUay pue sodssey] 


£107 “pt oun MENA UdSA 1107 Lect# Vad 


A-38 


Appendix A, MEPA Certificates and Responses to Comments 


ELOZ “FI oun 


uoneioossy Joqie} uoIsog oy J. 
UO) TY JO UMOT. 
yoorwog [eg 

Cd ‘saswy uaydarg 
ueuuowuy AdUeN 
Suiuuayor dyryd 


9k/QOV/SMU 


£107/P 1/90 
£10Z/L0/90 
ELOZ/L0/90 
£107/L0/90 
£10Z/L0/90 
£107/90/90 


:paataoay sIuasMUIOD 


MeOYILI) UdSA L107 


Lyct# VIA 


A-39 


Appendix A, MEPA Certificates and Responses to Comments 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-40 


Boston-Logan International Airport 2015 EDR 


Copy of the Secretary of the Executive Office of 
Energy and Environmental Affairs Certificate 
issued for the Terminal E Modernization Project 
Environmental Notification Form and Responses 
to Comments 


Appendix A, MEPA Certificates and Responses to Comments A-41 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Appendix A, MEPA Certificates and Responses to Comments A-42 


t 
Wlog ‘sear Sutssoooid 1oSuassed pur ‘sooeds suonessdo yodare pue autre ‘sooeds yeorueysou 
‘suotss2ou0d se yons sooeds yoddns ‘sodpriq Surprvog ‘swoorpjoy ‘sayed jeuoNrIppe “kare 
ASMOOUOS OY} JO JOPUTBUIDI dy) Jo ystsuod AjLBUILd pjnom oseyd puoses sy, ‘UONRIg LOdITy 
Our] ON|G V.LEAW of 0} suorsauuOS uBLNsopod joourp puke ‘syusTIDAOIdu qino pue Aempeor 
Seose Sutssoooid jeUuIULID} [eUOHIppeE oy Jo AUWOfew ayy Furpnyout ‘uorsua;xo asmnosuos oyy Jo wed 
‘soye3 Mou aay 0} dn apnyour prnoo aseyd ysx1y oy], ‘soseyd omy url posodoad st yoofoad ayy, 


“uorsuedxo oy) 10} asked Burjjoduroo 

B opeur pur yoofod oy} J0J poou oup paensuowlop Ajrea]9 sey WOdsseyy “soyed yuotoyyNsut 

aye a19y} uayM spoLiod yeod Burmp [eurUED} oy} 0} posng ore siosuassed pue vary O81eD YON 

ou} UL spueyspuBY Je saNtTLoLy Fuppred spoutos osn SMU YLIOMNE JY} SMCO!PU! ANA OU_L “SPOLAJES 

voddns Joyo pure ‘suolssaou0s “Buleas ]UOIDIJJNSUI SI o19U} pure ‘seare BurUd0I0s AyLINIas 

pur siaUNOD ayo) Bt} 1B SABlap pue UONSOBUOD a1aAes doudLISdxXa sJoBuassed ‘spouiad Surusad 

Aiea pur uoouiaye 232] yeod Buumg ‘suoneiedo pure aorasas JaWo}snd syordun Ajoanesou 

PUR [PUTLLIA) ay) UI GONSABUOD aJoAds Sasneo AjouNNOI AANIV JoBuassed jo Jaao] JUN 

OU WVU) SoywOIPUT JN OY], “Sioduassed uorjru ay Apoyeuutxodde poaas 31 ‘p]1 QZ Ul “sioBuassed 
[enuue UOT p*] Porlos pue sowed 7] WIM p61 UI polonystiod sea q [eUTULIEL 


‘uoneyg Hodiry aur] on] g (V.LAIN) s.Atuoyiny uoreyodsuely, 

Avg snasnyorsseyy oy} pue q [BUTULIO] UeeMmjoq UONdOUUOD UBLNsopod JoeIIp B Sapnjout 

osye yoafoad ay], *payonsysuoo you osye Inq (SEZ7Z1# VAA ‘AMI SLA anp|areg/swuautoAordwy 

V Jotd ‘a [eurue |) Yaa Jopun pomotaal A]jeuldi10 eam yeu} sontTovy ST puedxe pue eovjdox 

01 soMTRJ (SIA) SPOLAI9g UOHadsuy [eIOpoJ pue (AD) [Ne J9p1Og pue swoysND sopnjout 

wofoid ayy ‘seore Sutssoooid saduassed puv ‘suorsseouod ‘asmoouod ‘swooIpjoy Jaduassed 

‘sow yesoute [BUOHIPPe Moy 0} OAX} puw ‘pojonAsuOd Jou a1aM Ing (16L6# VAT ‘Walo1g 

Aemayey [euoyeusoyuy) MOTAM y qa UaMsapun Aysnoraosd yor soywd aarp sapnyout yoalord 

AY, “SoUMIOA JoBuassed poyedionue pur joLMS sayepourumodoe puke Sa!ouaro1fop AyITIORy $}99.L109 

Tey) UONIppe (Fs) 300j arenbs-99900L 1 0OO'OOS B WHIM (q feurUUD |) peuMUE) peUONeUIOU] 
adjoa “y uyor s,uodiry jeuoneusayuy ueFo7J-uosog Burziusapow sasodoad yooford oy, 


Tondussoq] walOTY 


“UIA otf wo syusuruto;> 

0} asuodsoy ® se 10 (YIFA) UIA [PUly B se pamarAad aq 01 YI ay} Mojye pue possarppe 

2q 0} UIBUIDI SonssI DANUEISQS OU JT ‘ZO"TT WAND 10¢ 0} Jensand ‘ourunajop Avwi | yey) yons 
adoag ay} ssouppe Ajoyenbope |] Wey) YI Yeq & oedaad uvo yodsseyy yey) 199dx0 | 


“spordun ayeSy rw puv oziuMUTUT 0} LOJJO WL9}-BUo] “pajid0u0o v pue jusWadesua 

orjqnd Jo [aAe] pooueyus Ue syueLeEM Wodiry oY} 0} SonfunuUOD Jo Ayruttxosd ayp yey) saztusoooI 

J] ‘Bare uBgn ‘asuap ¥ UTQIM Yodiry uedo’] Burzrusspow pue SurFeuew yo Arxapduroo 

pure adualjeyo oy} syo]jor YJ “sa1oussy a1e1g Suow onbiun si sjoedu oane;numo pue Suruueyd 

uo Suysodas pue Sunepdn sejnGer sry “Wuewrwod o1[qnd 4107 sonrunpoddo Surpnyout ‘MarAcs 
Wda WW Je[ndar pue aatsusyosduros 0} yoofqns st podary uvBory ‘sodas ssay) yBnomM], 


‘QAda) sHodoy ereq JeusuTUoMAUg 
pur (YqdSa) suodoy Suruueyy pur snyejg jeJuouTUONAUY oy) YSnoUp st syoedun peyuouUOAUD 
SANENUMS Sulssauppe Joy ANIA ay] "YWo8 pue suoNeiodo yodse WIM payersosse sUIZDUOd 
PBOIg SSeIPpe 0} PopuazUt JOU SI YTA OU], “HW oyvordnp you ‘ssaooid Mataas [eIapay oy) WoWANE 


SLOZ “91 saquiaaq] ayeoYHII) ANA bers #VdA 


B20/A0d'sseuraunay/:day 
1801-979 (L19) =xe4 
0001-979 (L19) "11. 


0} popuarut si 1] ‘s}oedun o1p1oads si pur yoaford orp 01 pasoyrey ATMOLIEU st yy] ay} 10y odoog ayy, 
‘sjoedunt peryuajod ssasse Aj1odoid 0) poyuelem si uoIsuedxo q PeUIWD] oY} Jo Jowdojaacp pur 
disap JO sjleap Aressaoou OY] Furpsresos UOBULOJUI [BUONIPpe Jey} pourUUa}op aey | 


“quourutos o1jqnd 
Joy sonrunyioddo yeuontppe opnyout T]IM YyoryM “(YdAIN) PV Adtog [BUoUTTOMAUT feuOHEN om 
0} yuensind MOIAaI 1Oy (W={) ToUssassy yeUOTAUOMIAUsy Ue oredoud |[IM Yodssey JEU} pur YI 
Aioyepuey] B 0} yoolqns jou st Joofoad oy) yey) UONdumsaid oy) sure suI.9UOD asayy PoYysiaM 
Savy | ‘syuapisea Aue pure S(DyD) sayturmog Alosiapy suszntg Yodsseyy oyp Jo soanRUosoidor 
SMOUNDD|Ig JO PALO WOITY OUP *][NF] JO UO], ay} juoUNTedaq JuoUMUOIAUT UOIsOg Jo ALD op 
SAa]perg ‘f NaeD saeyuosoiday ‘eueyPye’T JopIouNOD pur ‘orepey, 2Anejuasouday ‘tJo90nNAg 
JoyeUdgG Wo syUaWWOS apnjour asaq_], *y Mord pue suoNeiado WodTe yy payeloosse su99U0d 
Jopeog AJHuopt pue sjoeduat sy puw yoafosd ay) yyIM sus0U0D AJWUAp! SJUOUTIOD 


“UIg ue ur sisAyeur PeuoNIppe jueeM sjoedun peywouuosAUS 
ayy yey) paumnsaad st 7 YOM 10 ‘foasayy syoadse so ‘syafoid Jo KroBoyeo wv AyNuapr 0} poystyqeise 
ore spjoysap Yq Arowepueyy “ppoysemp yIq Aroyepueyy & podoxa jou soop yofoud ay], 
“JS 000001 BeUT sa}K0I9 Aq yrodiry UeTOT ye peuIUID) FuNstxo ue jo uOIsUedxa ay) JO S}stsuOD pue 
Aouady ayig B Aq uaxeyapun aq I]! 1 asnBo0q (9)(4)(9)E0' 11 WIND TOE 0} WeNsInd JNA Ue 
sauinbal pue MOAN! WA Sutodiapun st oafoid oy], ‘payee si Ys] ue oyOYM poropisuod 
Ajynjoreo oavy pure “Ji UO payTuqns syuSUIIUOD *(.JNq) ULIO UOKROYNHON [eyuswWUOITAUA 
op pomataay Alnyared aavy | (00'LT WIND [0¢) SuonEINBar Yaa OY JO 90°11 oNDag 

pur ({79-19 °Ss ‘O¢ *9 “7 “D'W) PY Aolfod [eUaUIUOI AUG] SHOsNYoEssePy ay} 0} JUBNSINd 


S107 “6 QUIAAON: == YOLINOW NI GAOLLON SLVd 


ALoy NY Hog sHesnyoesseyy : LNHNOdOUd LOALOUd 
Pers : WaAGWNN Vas 

JOQTBH UOysog - QaHSYALVM LOsroudd 

UoIsog Ise ALITVdIOINNW Lodfoud 

YOREZTLIOpOWW F [BUILD], : dAVN LOafoudd 


Wud NOLLVOLALLON TVLNAWNOUAN 
HHL NO 
SaVadV TV LNSWNOWIANS GNV ADYANS dO AUV LAOS AHL JO ALVOIMILYS 


S107 “91 Jaquiacaq 


PIIZO UWS Uozs0g) 
006 ang 42419 abpugmD) OOT 
snvffy joruamuonauz, puv Giauz, fo anf{o aaunzay, 
sqjasny2vsspyy; fo yyvamuomumo) ayy, 





A-43 


Appendix A, MEPA Certificates and Responses to Comments 


¢ 
‘suonendar vga oY Ut poutjap 
sb uoUIUOITAUY oy) 0} eBeUIEG] asneo AvuT yey} 190f0Id oy] JO s}oadse [Te 0 spud}x puw adoos 
ut peoag st UoNoIpsun! WAqW ‘Aauady ayig e Aq Uayeyepun aq [ILM 10eford op asnedag 


“Aouady uonooorg jeuouuosAUg 

"SD aI Woy UONONASUOD sj [ULI [e18UaH (SAGAN) WaIsdg UONBUIUN[Y SdIeYosIC] 

JuEIN|[oOg JeuoNeN B sormnbar osye yoafoud oy], “(WdAN) }V Adtjod [euouUONAUY [eUOHEN 

oy) sapun (WA) WWaUIssessy [eWWAWUOMAUG Ue samba ‘arojaioyp ‘pue uelg jnoke’] Wodry ay) 0} 
sodueyo Joy (yy) Uonenstuupy uoneiay elope ayy Aq yeaosdde saanbor yooford ayy, 


*MOTAAI AOUDISISUOD [BIBPaj (['ZD) JUsuIaseURy] BUT 

[eIseo_ Jo aa1JO sHosnyoesseyy 0} oalgns oq Avut yoafoad oY], “(WAAAW) AoW somMosay 

Jae A\ SNASNYoRssePy OY) WOIF WULOg JOs() [eLYsNpuy ue osinbor Aewl pue (OS Aq) UOIsstuWOD 
JAMIg PUR JIIBA\ UOSOG st) Wor UOHRIIFIPOY WULINg JoMmag B saumbaz yoofoid ay 


‘JS 00000] Wey) JoywoId Aq ody UPTO] ye peurO} BuNsIxo 
ub JO UoIsuBdXe oY) UT s}[Nsex puw AoUady dIBIg B Aq UdxeLOpuN aq [LAs 11 asnBd9q (9)(q)(9)E0'TT 
YO [0¢€ OF Uensind JNq ue somber pu MOIAOI Wqa{JN Sutosso9pun st yooford oy], 





(S€7Z1#VAD) 

Aypoey S14 aupjaegyswuoutoaosduyy y sat “g PeurULa | pur “(16L6#Vaa) Aemarey jeuoTeuayu] 

/Waforg asmoouo, 1894, pue AITI9ey (S[4) soolasag uoNnsadsuy pes9pa “(p7C6#VAA) 

SUOHROYIPOYW gf PEUTUID], “(67L6#VAA) OWOSEIday Y UTD], :WaqIN JOpuN pamataal us2Xq 
Savy IIR | [EULA] Jo AyTUTOTA ay} UII syoofoid SuLMoT|O} OE PoHUop! ANA OL 


‘(COOOL AWD OTE) 

suone[ndes Funuowadun sy pue yoy JaoI1g pueypja, oY} 0} JUBNsInd paye[Nas skore aoINOsaI 

PULPOM UTEIUOD JOU Soop ous yoefosd ay], “(ASHHN) wesdorg satoodg paraSuepug puw oFeyWa}] 

TeINIEN (AAC) S,2FNPHEAN Pue saLeyst. Jo Uorstaig oy Aq poddeur se wyqey] payeuns; 

10 AYIOLIg Ul payeoo] jOU St qj “Bare snorAJoduM paqunysip Ajsnotaoid Jo pastiduoo st outs ofoud 
ayy Jo Ajammua ay] ‘snasnysesseyy JO BUOZ [B}SBOS oy) UILPIM payedoj SI o1ts yoford oy 


“WOT}R}S 

se@ e pur ‘sjo] Sunred auoyd [j99 pue wua)-yOYs snouRa ‘skempeol Lode ‘uoneis yodury our] 

ONT VLE Ot “(Sd A) S91M19g Jooreg portup Aq pardnoso Surpying B “kare adeso)s juoudmba 

Bary OBIBD YVON oy ‘ware Supped yesoste SIN J9AC UreWEY S,yodire oy) ‘Bare Burpeoy 

pur dupyed yesome gq/ apnyour yoafod pasodoad oxy Jo ware ou} ut sosn puke] ‘uoneig Hodiy 
AUT ON VLE Au} 0} yaso]9 ‘vary OF1eD YVON ay} 0} uade[pe pareooy st q peuTULa | 


“soniploey uoNeyodsuey punoss pur “‘unelo oFeSFeq “Buynoyou 
WMO S}I ILM Youd “q pur ‘9 ‘g “Vy ‘S[RUTULIa} Aeduassed oy sey yodiny uRBO ‘Aemixe) 
JO soytu ¢] Ajoyeutxoidde pue sfemuni xis Jo pastidwoo st pjoyzre oy, ‘waysAs AeMpeol 
ay) pue saul] ysuey o1jqnd om3 Aq oI[qIssoooR SI pur JOgIE}{ UOsog Aq SapIs dary) UO popunowns 
Si Wodiry oy, “1oqIe}] UO}sog Ur JOyeEMIOpUN soroR QO/ AToyeuTTxXOIdde Burpnyour ‘domjur\y, 
pur Uojsog yseq UI Saude YOp‘Z Ajoyeutxosdde sossedusooue Arepunog woOdTy oY], 


S107 “91 Jequisoaq aoa) ANA perst #VEH 





TS Halorg P Cai 

“S107 Ul UIB9q Pjnoo 

WOTINSUOS puR SoyBT UBASS 0} QALY JO BIO} B 10J S2IeT Moy 0} OM} [EUONIPpe UB OpNyjoUu! prnom 

41 WU soyworput J “}ooford ouoye-purys v se jooforg UOHUZIWOPOW FJ [PUILUIEL OY} SOUP! 

UA PLOT WL. *7ZOZ Puokag payongsuod aq |]JM 11 sayeoIpuT pur yafoud stu} salynuepy Osye 

AAA €10Z/Z1OZ PULL “OEOT AQ Paronsuod si}! souMsse pur ‘sayed Mou dauy} SepnyoU! YoryA “| 
[eure | —19aforg Aemarey [eUOHeUDIUT ay Jo aseyd omgny B sOMHUAP! YgSA 1107 UL 


“WIDOUOD [BJUOTUUOIAUD JO seaIe 

Surssorppe 10j sueyd yuoweseuew peyusMUOIAUS poyuosead Ose YdSq MULL ‘OLOT O} PrBALIOS 

Surjooy suoyesedo yesoue pure punosd payer1oosse pue yours JaBuassed jo syoedut SayepnumMs 

dtp paynyeas YqSq oy} ‘suon!puod | [QZ Uo Woded jenuue ay) OF UOHIPpe Ul “BuPyoey uoHeBnruu 

yofoid pu uawaseueu jeyuouuostaue ‘Ayryenb sre ‘asiou ‘ssaooe punosd “waysXs uonByodsuey 
[euolBor oup ‘s[aaoy AwAnoe ywodire yo s1oywotpur fox Uo poodal YdSa [107 PUL 


yxoqU0D UONeHOdsues} 

[euoIfe1 oy) siopisuos pur ‘s}oafoid yodiry ueBo’y ‘Joy UONeTyIW pue ‘yo sjoedun sanejnums 

BurzAyeur Jo} YOMOWPIT OY} SB NG OY} OJ! doulaayou Aq yUSUUNIOP ey} payerodsoout sey pue 

(adSa) Hodoy Suruuryy pue sng peyUaUTUOI AUG oy UT Poyuasoid sisAyeuR OUP YPM Ja}stsuCS 

st yofoad gq yeureniay, ay Jey) sayeotpuT Wodssepy “(9p S/L>TE#VAA) ssaooid (YqSa) Hoday 

FuyuuL] pue snyerg [eUSUTUONAU oy WOIy SJUSUMDOp 0} SIAJOI BVOLITUD sty ‘syouduat pue 

suoneiodo apim-yodite 0} ayzjeu sojuouU0d Aq poster sonsst Aueut osneseq pue MartAor oy1oeds 

~pefoad sty) 10} }xo]U0D optaoid Oo], ‘odoog ayy ur armbar 0} yey “Os JI ‘pure yA ue armbar 

0} JOYJSYM OUTULID}Op 0} sons Jomo AuB WO’ UOTBULIOJUI JUBADTAI AUB MAIADI ABUT J MOIADI 
ANd Ue Jo asinoo ay} SuLMp yyy ayeorput ((Z)90"1 | UONDOg) suoNe[NBar VAAN O4.L 


“eyep poyweioosse pur sjoedurt eyuauUOMAUS 
‘syoofoid ‘suresSoid yodire yo Mataas SnonuqUOD pue dAisUdYoIduON B soprAoid ssodoid 
SI], “SMatAas o1y100ds-}90fo1d WO 9BIOWa TEIN SJUSUATUTWOD UOHeTH IU pue sas{yeue poprejop 
ay) pue sya om (sayerodroour Ajareumyyn pur) Aq payuauroyddns st YdSa ML “S107 4°G01K90 
UL Pay SEM p17 IBA ay) Joy YY Woda oul YJ, “SYdSe UEOANIOg sIBOX Oy} UT PTY ae 
pur avoX snoraoid ayy 0) pareduioo se mad Sunsodas oy) Joy SUONIPUOd [eyUSWTUOMIAUD oyeNTBAd 
(sud) suodoy vyeq jeuoumomAUy *¢ 107 [Hy ur payy sem | 107 mak OU 10} YdSA W001 
SOW! OU} ‘stseq seak-oATy B UO poyepdn Ajje19UNd st YgGSA MW], ‘spedun aeSyrw pue ozo 
‘PIOAR 0} SorBoyeNs darsuoyosdui0d syussoid pure ‘(Aj1ANoR so3uassed pue suoressdo yesoure 
Surpnyour) santayoe opim-yodate Jo sjaaa] poyedionue pur yuarmo jo sjoedun jeyuawuostAua 
aut Jo sisdqeur ,anjoid 31q,, e opiaoid YY Pue YdSa AL. “oyteds-joafoud pue opim-yodire 
7SJBA9] OM] UO SIND LOdITy ULBOTT OJ ssad01d MOLAAI [PJUSWIMONAUD WqAW ULL 





“solepunog jodie Suystxo 
UNYJIM payedojor 9q JIA YOIYM UOHe}s sed oy) PUL Vo] UOYd ]]99 aU ‘Buryed owns SuNstxa 
‘SOMLANOR aprsure JOy0 *(A|gH) jowdinbo so1asos punosd sovjdsip ppm yoafod oy], 


“syuowlasinbar jeuoneiodo Suryoop 
pue ‘Supped ‘Surrxe) ‘Susanourw yesose sVpOUWOIOR 0} SUOTBOJIPOUT optsaTe apnyout saseyd 


S107 “91 4oquiaoaq] SHeOYIH9D INA bers! #VAd 


A-44 


Appendix A, MEPA Certificates and Responses to Comments 


“MarAaL oIj190ds-joafoad sty YSNosuy ou “YC pur AdSa 
otf YSnoMpj passeuppe dq 0} SNUTUOD ]]IM UOHLOdsuBN [eUOIsoy *]fe1 O) pue spodire jeuOIsoI 
SO | oj aaey Sunsoarp uo siseydus ue opnpout oO} anuTuod []IM sjoedurl $,ueToT aeBniu 0} sordoyes 
ULID}-Fuo] Jey eBpoymouyoe | “oafod posodod oy} 07 soaeusayye yofoad [euoTsoI ayenyead pue 
syodire jeuordal ye puvUlap o1OW ayepoumUodoR YOdsse] Sanbad ANA oy} UO sjusWIUIOD 


“PeyBUTUNT]S SBM SANBUIOI[E P[ING-ON I} 
‘suONeIapISUOd asoy} UO poseg ‘APMpROI puk GiNd oY) JR UONSesuod [eUoNIppe pue ‘AyLUNIes pue 
@ Sunoyon ye sou yrem Buoy ‘Ayoedes Burssao0id JoSuassed JUSIOLYNSU! Ul YNsor PNoM SAHeUIa]/e 
PIME-ON Ot} WU sayworpul AN ay] ‘suONEIodo punosd ssay) SuLMp urged ay} 0} AyOLNOO]a 
aptaoid 0} sauiZua yesoure oy} JO asn pue ‘furs, oy) WO puL Oo} SidBuossed Surssng Surpnyout 
‘£Broud Jo osn Joyears armbar (()qVy) siun Jomod Areyixne fesorp pxvoqg-uo jo asn ayy pure “Burjpr 
yeioure ‘suoneiodo puvyspiey “peurwe) arp 0} pasng oq pue sureys o]Igour Sursn auejdap [IM 
sioduassed pure vare Sunjed yeiose vary Od1eD YON ® 18 [PUTUIA] 3) Woy AeMe , puBsprey,, 
8 ye ysred JO ORT B SURO[D YRIdUIe UB [UN SuTTp! Soursus tHIM uoIde ayy UO WeM Pynom 
yerone Suratue pure siosuassed pure suonesado popnpayos Ut aseaz9Ul ay) oppurey APUSTOYJe 0} 
arenbopeul aq P[NOM SoNi[loBy SdIAJAS BBD ‘SOnT]TOBJ JOLIA}Xa 10 JOWOUt q euTULA] 0} SoSuBYO 
JULIIPIUBIS OU 2q P|NOM oI ING “YdSA 1 LOZ 94) UT payoford se asearouy 0} ONUTUOD PjnoM 
suonesodo yeiore pur Joduassed ‘oaneuroye p[INg-ON oY} J9puN JeUp SayeoIpUL ANA UL 


“SOMTANOR parejas-VONRIAR 


40 WONBIAR JO] pasn AUSTIN are yey) Ode ap Jo svare podojaaop pue poved Bunsixo uryM =“ 


parwoo] 9q []IM SoAneUaITY pling [TV ‘suonvedo spisite outs Jo UoHeINSyjUODO puR ‘svarE 
Surysed wuo}-yoOYs pue sXkempeos yusoelpe Jo UoTwINSyUOSaL ‘uONeIS WOdmTy our] ONIg S,V_LEW 
dT} 0} UONDaUUOD URL|SOpod yOMIP Mau B ‘sary|IORy SuNOddns WIM asinoouod jeUONIppe ‘sored 
MOU [BUOTIPpe INO} puv OM} UdEMIJaq Jo JUNWUdOJaAap ay} Aq PEMO][OJ Saqwd daIy] JO JUQWIdOPOADP 
paseyd apnyout []IM soAneUoHY PIN [TP “ANA OY} 0} Burprooay “AyyTIqeionysuoo pue 
‘soduossed oyepoumwosoe Apuaroyye 0} Appiqe ayy “Burpying ayy Jo moe] [eusa}xe pue yeUsdyUT 
2Y} 0} a1RfAI T[IM SOATBUIAHTe [eNUD}od TuowT seouarayyip Aoy ay] “suOTOUNy opispuE] pue 
‘apIsdte “fPUIULIA) SNOLA dUTP eI syuawWarNbad (WSL) UoneNsTuTUpy ALNdeg UoNeyodsuel |, 
pur ‘one, Jopiog pue suojsna “vv ‘sprepueys Suruueyd Ansnpur yodire uo paseq ssaooid 
pg | Summed ydgN oq) BuLmp podojenap aq [[!M soaneWIDTY pling [eTydeou0d yey) poyeoIpuT ANT 
AY] ‘SOANBUIDITE Jo sytyouaqssioedunt aAnejas oredwod 410 aANeUIaTY poLajaig B AyQuapt OU PIP 
y “Arepunog vodiry oy uryim puey podopoaop Ajsnoraosd ura payeo0] Aq |]IM SOAnPULAITY 
PHN [Te wy? pereorput pue yursdiooy afqedojeaop wmurxew B paynuep! ANA O4L 


SIsdpouy saayoudsayyy 


“spooysoqysiau 

Troy Jo Ayiyenb jequowMOIAUe oy) SouRYUS JO/puB UTe;TTEW 0} BuNyeUl-uorstoap feyUaUTUOTAUD 

pur Suruueyd ur yuouaajoAut AjrumuWoo ajoword sv [Jom se UONNI[Od JeyUaUTUOITAUD WO 10[09 

Jo SonTUNUMUOS puw sUTOOU! MO] Jo UONIO}01d oAosdutt 0} poustsop sem (Aoyog fq) Ad1Og onsne 

jeluoummonAUuy (Waa) SUleyy peuoWUOMAUs pue AB19Us] JO 9d4JO oANNdox_ oy], "yoloud 

optoads siyy Jo yopuadapul ‘sayTuNWWOS SULOgYBIoU Aq oLWIOg 9q [[IM suONRIedo pasrol9Ul 

pure TMord YIM poyeroosse sjordun syzen pure ‘uoNnyfod are ‘astou aanejnuMd Jo UapANg oy Jey} 
SUID pue soysnf EJUOMMUOMAUS SurpseBar $19}}9] JUOUMOD SNOIOWINU PAAIoIeI DABY J 


S107 “9] saquiszaq, SONI ANA bers #VAd 


s 


*seore AVOUT JO SWOT MO] UApsNg A[npun jou 

[[M suonose pasodoad sq1 yey aunsua ‘puv ‘yuo}xe a] qIsvay ysoywoId Ot 0} sjowduut osoyy oyeSTTU 

: Jospue ‘OZTWTUTUL “pIOAR [IM I! MOY ayeNSUOUTOp ‘OEQZ PU ZZOZ SIBAA pling ouNyny pu BuNstxo 

&'9 Joy syoedun Ayyenb ie pur astou ayeuoqsodoadsip jenusjod oyenyead [IIA 31 yeYyY Soyeorpur WA Oy 

Joy adoag ayy, “Ao1fOg fy OYA JO war pur yds oy ssouppe yeUP SYC Pue AASa op ut sioedunt 
PANP[NUMND JO JUDWSsosse pue sisXyeue Ayyenb sre pooueyus popiaoid osye sey wodsseyy 


UIA Op JO youd pue MorAas o1[qnd ainsua 0) soyovordde seprunis Aojduro [TM 

(ize) uodsseyy yey) yodxe | ‘saquiodagy ysnomy Jaquiajdag Woy sBunsow Jo Joquu kv ye UOIsURdxsy 

q [eur], o~p SurpseFor uoNBULOJU! payuosoid puv sSunsow ;euoHIppe ploy Wodsseyy “wonrppe 

UJ “S107 “61 JOQuIAAON UO poy SuNeW WdAN/VdAaW Wiol op 1 poplaoid sem uoNeystEN 

odensuey ystuedg ‘opunyy [q ut poqst{qnd osye pue ystuedg ou! porejsuen seas y] ydisosued | 

dompury ot pur ‘sour |, uoysog Ises JU], Pleo} UOIsog Oy, Ur peyst[qnd sem sonou 

SuNsoul oy] “-|Ne OY} UO JUSUIOD puB MeLAAZ O} OUI) [BUONIppe apraoid 0} poriad juaWUWOS 

ay} JO UOIsUa}Xo UE payweIS sea pue paysanbar yodsseyy *Ad1jOg fy OM JO suoistaoid uonedioned 
arjqnd paoueyus ay) fo 1woyUy pu tds ayy YI JUaIsIsUOS YoRanno paprAoid Yodsseyy 





ao1jsny joMAWUO.NAUT 


“JUSUTUIOD pure MATAAI oITQnd JO; aw) ;eUOTIPpe optAoid 0} porod jWOUTUON 


Aep-0¢ popuarxe ue 0} Joalqns sem NW oy) ‘wodssepy Aq paisanbai sy ‘s}oudurt osay owed 
pur ‘ozruturut “proae 0} Sainseour pur sjoeduit penuajod ssosse 0} papraoid aq [fim 1B} BIEp 
pur sisX[eue soyuny soynUopr wy VA VAIN UN Joy adoos v sopiaoid ANA OY, “syseooOy YdSA 
110Z 9U} UO paseq si YoIyM sisXeue jouduu oy jaye Avur soyes Ul oseatoUl oy) MOY 10 YCA 
ze) pure YdSa oy) 0} poreduros poFuvyo aavy suonsofoid uoNonysuoo Aym ssorppe jOU SsOP .JNa] 
OY], “MOTAD WqAW Jo esodind ayy 107 yooford ap Jo syoeduit peywowUOMAue penus}od ayy oyeNyeAd 
0} Aressadau UOHBULIOJU! JO [ada] VoIdA] B OprAoad JOU Saop J] "SOAITBMIN}TE JO siskyeue poywiy 
® pur ‘ueyd jemdaouos v ‘sontanoe pasodoid Jo uonduosop [eisued B Sapnjoul .;NA OUT, 


INASP JO MOTRTY 


“eq UNIPeIS [BLOWS 

pure pooysoqydieu yuaoe!pe ap 0} JaLieq as{ou B SB JOR [[IM SuIp]Ing ot} yey} sayeo1pul Os|e JNA 

ay “Ate pouontpuos-aid pur sut-3njd aye3 0) ssadov 13}10q BurprAoid Aq uoNdumsuos Adda 

pur ‘suolssiua (HD) sed asnoyusard ‘suorsstuio ire Sulonpal pue uoryeig WoOdury oury ong 

V.LAW ou} 0} UoNSeuUOD UBLNSaped yoorIp B BIA JLOdITe ayy 0} ssaddR (A QH) a[91Yaa Aouednos0 
-y3ry Suraosdun apnyout sjordurt yoofoid ayeSyruw pue aziwruru ‘proar 0} samseayy 


“sin afo1yoA 10 sywaurouR|dus JoBuassed ssvosou! JOU [JIM ‘aJoJorIoUy ‘puke suoterodo 
PUe s[PAo] oduossed paysedasoy pur Fuysixa ayepoururoooe [pM yoofosd oyp yey) soresIpul ANA 
oy ‘saoeds Sunjred Qg Ayoyeurrxosdde ayeurutyo [JIM puw Boe SNOTAJodum Mou ayRAI9 JOU []IM 
yoofoud ayy, *([e101 pd3 09g*9Z) Aep sad suojyed QQ9'Sz Ajoreuxoidde Aq uoneiaued JoyBMo}seM\ 
pure uondumnsuos Joyem Y}Og OsBoIDUT [TIM puB “([e}0} Js OOOOOS*| UMUTXBUL B JO}) Bore 

JOOT} MOU JO JS OOO'OOL 91 0000S ATareuxoadde fo uoNONSUOS Sapnjou! yooford oY], 





ay Pe}UOWIUOITAU 


S107 “91 Foquisaq] SONI ANA bers #VAA 


A-45 


Appendix A, MEPA Certificates and Responses to Comments 


8 
0} puay] PABMUMOP SILD SOMNGLNG YN OY], "OBB apeoap vB azam Aoy) UeY} ssa] AUBIyTUaIS 
om sieoX yuo001 ul Yodiry ueBo'y Je saoinos []e Woy suOISsTUA Ayyenb sre [RIO], 


‘PPPOU SFAOW Vda op Bursn passosse aq |IIM 

SUOISSIWO S]DIYOA 1O}OUL OpIsire puv SH poyeloosse puke suonwiodo punosd yesoste ul sodueyo 

aqenyead TIM LOAV OWL “CLOAV) [OL UBisoq eUOWUOMAUG UORBIAY W Ye peseaor ApUadeI 

ay Buisn suoripuod zevad-oimyny puv Fuysixd 10} poyonpuod aq [IM (suoeIedo WYSIy JOU) 

suoneiedo punosd opisire Jog syueynyjod wuayu9 Vaq tp Joy AOWWOAU! SUOISSIWO Ue JeUY SayBOIPUl 

AN YL (ASH) wewudmbe sotwsos punosd Burjoddns jo asn pur “‘dursng pue spuejsprey 

jo asn ‘Suned pue Sunxe) yesoure Surpnyour ‘vary Od1eD YON oy} ut suonesodo punols opisie 

sayye Aewt yoofoid ayy, ‘sduy oporyoa Mou Aue ayesouod Jo suonjessdo yyerdure poyedionue jo Joquinu 
o1p jaye JOU [IM puke asn AemuNL Joye Jou ]]1M yoafoud oyp yey) SoyeoIpuT INA YL 


AnpOn© Ay 


*pooford q poutuiay ay) JO MOTADI 
aiptoads yoafoid ysnom) 10U “Yqy pur YdSA 2} Yano. possosppe aq 0} onuTUOD [TIM sjoedutt 
SANLINWND ‘S[OAdy OUOIsTy MOTAq UTeUNAL TIM AoY] YBnoypye ‘suoTNIpuos Fuystxo 01 poreduroo 
sjoedun asiou sanepnumMd asvaisul [[IM suoneredo 1y91y Ut seseaioul poyoofoad yey) aBpapmouyor 
[ ‘Yesoure sorb pue quatre azul “oSAE] YM SIYBIY []e49A0 JOMIJ SprwMo} puay B FUNdOYJOI 
*(Ajeanjoadsos) jusosod Ayiy pur juaosad £7 Apoyeurtxordde Aq pourjoop sey (TING) [9497 
punog d3vroay 1ySIN-KeC] (AP) [2q199p C9 ay} OF pasodxa ojdoad jo saquinu oy} pue suoeIedo 
yesone Aprep Jo soquinu otf “ONOT SoUIg ‘SANTUNUTUIOD UTELDd J9AO PoyEUDOUOD are JEU suoyed 
ut ySnoyy ‘sopnynye Joys1y Te YesOITE UT payfNsar aAvy SoAjostUdY) SemMpoooid ay] “Lodiry ueTo'y 
SUIPUNOLINS SUA\O} OUTOS UT sjute;dusod asTou pasBaroU! payeloued savy sompoooid AWNY 34) JO 
[eIOAOs JO UOHLJUSWA|duN ‘speNIUgns Yq [enuuL pue YqSq op Ur payusuNdop sy ‘sompaooid 
(AVNY) Bova ACU vase s, YY OP 0} onp Aouanboyy 1YSIYy PoseoroUr pu syowsy ISI 
JO SUONRHUINUOD pur astOU SUUTYTIU YYLM ws9OU0D IRINOTUEd B APNUAP! s1aNO’] “SIDWO] JUALULOD 
}SOW Ul ParyHUSp! W0U0 JofeW B are “YMOId W1a}-Buo] pue yooford sty} yyLM payeloosse s}oedurt 
Ul SasBaroUl jeNUa}od pue ‘sfora] astou pue suoTRIodo Buystxo YM payeloosse syoeduyy 


io} ee) 


*jeuruusa) posodoid ayy Jo syyauaq JaLtieg punos o1yt9ads ayy Jo sisAyeur 

ue UTEIUO Osye [JIM Yq OWL “Bary O8seD YWON op Jo SuruoNouny axy 0} sadueyo posodoid 

wou Sunjnsa sjoedun estou punosd poyedronue 10j jeENUD}od oy} ssasse [IM WA Oy Jey soyeorpul 

ANA UL “ANA otf Ut pazAyeue jou 19m syyouog osoy], “AeMpeod pur pjeysre oy} Uooayaq 

pouortsod aq {JIM 31 asnedeq astou jOa|Ja1 10 UddwEp 0} JOLLIeg pUNos k se JOR [JIM Burpymq 

Jeuruna) pasodoad oy yey) sayOIPUT OS[e NA YL “PABWOIY PIING-ON anny oy} 0} poxedutos 
uoyM suonesedo yesdsre Jo Jaquinu dy} asBaroUT JOU T[LM yoford ay} yeyy sHasse NY OW, 


aston 


“sommsboul AQH 
jo poddns Suro3uo pur oo1AJ0g sng ssordxq ueFory oy) Jo uoIsuedxo pur $¢] QZ ul UONBITOD 
PIOD CAAT ISIY S,ueTOT Buratooa. wary 9O1AJVg JSOMYIMOG dy) Ul J9}UaD IBD JeUaY Mou 
dy} ‘seomMosor o]QeMoUaL WO APOLOVIO Itsy} JO JUad1ed ¢] amoold 0} sorouaTe oye} sormbor 
YOIYM JOpIQ eannooxg afdurexs{ Aq Surpeo’y oy} yim souerdwoo opnyout syuourystjdusosse 
uodssey 1U299Y “YC PLOT OY} Ul paquosap sev uejg WowadeuRy Aypiqeureisng 

B YSnom) SONTANOE Sy Jo sjpodse [Te oT AyTIqeuIEsns poyesodroout sey Wodsse] 
SIOZ “91 saquiscaq] 


ayeoyHa) ANT bers! #VAT 


690 
ee) 


LO 


99 





L 
9107 ‘91 YouRW ‘FZ8O0DSZOST JoquNN dey ‘deyy aey Souwsnsuy poojy Areusunarg , 


“Surpying [euruis) ayy 40} SuOIssTUD 
OHD yp Aynuenb 0} posn oq [IM Surjapout AFsoua yey} pure uoNesqns mou ev orinbas Aeul 
yoafoud ayy Jo puewap ABsioud ayy yey) Sayeorpul ANY OW], “ASO pue soporyaa Josuassed opnjour 
ATUO [[LM Saomnos d]IGoUr yey} d]0U | “s}UaWaINbar elapay pur oyeIs Jo Aytjtqvor[dde oy ouruuaj}op 
0} SUOISSTUNa HHD aywesij1w Jo ‘oztwTUTU “prov oO} Seunsout APHUApr [[LM Pue yoford ay 
Aq payesauad suorsstwa O}{H anos apiqow! pur Areuonrys Ayquenb [jm podsseyy yey) Sayeorput 
ANA OY L °(.A01[0d aup,,) [Od0j01g pue AdI[Og suOIssIWs] (QHD) seH asnoyus.1H Wil 

0107 AB Oy) Jopun MatAaI O} OAfQns st yoefoid ay “YI Ue BuLIMbos we | ssneseg, 


SUOISSIM SDD) asnoyUaas 


“sassaudod ssaooid 
uBisap yoofoid oy) se WYZO YIM y[NsUOD 0} Wodssey oBeMooUe | *OuNjny yURISIP puw AeaU OY) UT 
q Jeurans] jo Aouarpisos pue Aypeuonouny oy WoOddns 0} sorsoyeNs UONET yw dojaaop 0} opiny 

udisoq Suryooidpooy.y pue Apmg qyic Mp UO MeIp prnoys wodsseyy ‘s}orduat poyejos-Kouonbayy 

pure AysuajUl WHO}S PAsBaIOU! PUL sid [OAd] BOS 0} B]qndoosns y1 oyeUI AvUI JUOTUUOITAUA [B]SBOD 

ayn 0} yooford ayy yo Ayunrxord ap ayeo1pul PLZ PUP ACSsB| WOY sjusUMUOD “uONeIS VLAN 

uodiry oy} sou ‘outs joafosd ayy Jo ysaai oI 0} BUOZ pooy Iva4-QO] Hp sjoldop ,Surddew pooy 

Axeurunjoad yey) ajou syuourto0 gaqsseyy “Surddeu urejdpooy (ya) Aouedy yuouaseueyy 
Anuds.19WY [e1ape,] juaUN Sulpsesai UONBULOJUT opNjou! jou Soop ANA UL 


“OBEY OJVuLI[O JO }[MsaI B SB S[OAQ] BAS BursiI 

pure suojs auidsyxo Aq pasneo spsezey SuIpooy o} aqndaosns AjSuisvasout st wodiry uedory 

Jey] SojOU Osye opmy udisoq Buryoordpool,y ayy, ‘suoneiedo pwodsseyy Sunoedun pue Furumo90 

Jo Aupiqeqoad ysaysiy oy) IPM spear} otf Sv aSLI [OAd]-OS PUL LLUO}S paseo. poynuap! 

APM UIC AJ, “SIU9AE JaYILAM JUTONXD Jo s}oajo ay} 0} UdT]IsoI d1OUT aq 0} SONTTIOE} 

aouryus pur ydepe 0) pue ‘suondrustp sofeuw Joye pur Sump sanipiqedes peuoneiado aiojsas 0} 

Aytyige tay) aaoadun 0} popuayur av yoTYM Opmny usisaq] Surjoosdpooy,y B poyeioued pur Apnyg 
(dai) Suruueyg Aousrisay ainjonnsesyuy pure s\sesiqq v poyoydwios A;usoas podsseyy 


saansvayy Couayisay pup uoyojdopy a8uny) aioutyD 


‘uonepodsuey 
Jeuordar uayFuans 0} sanrunyioddo uo pying pur aziseyduia 0} panuyuos sey podsseyy 
Jey} aeNsuoOWp sHoder oy], “diysiopy pue soanenrut [res [UOIsoI pue ueyjodojau wo yodar 
‘pur ‘suoneiedo yisuey pue AeMysty euOIdaI yUaIOIYJe sJowOord 0} so1duase uoNeyOdsueN JayI0 
yim uoNBiodoos fsanuoyine Wodare peuorsay oy) Aq popraoad syusweAosdun pue sueyd Jo snyeis 
aU} ‘platy Woosury pue yodsry peuolsay Ja}s9010,\ ay) aOuL0Id 0} soya Ss yOdssepy ‘waysXs 
uonevodsuey jeuolsos ot} Ul a[01 s,uesOT UO yoda Oo) Wodssey armbai [JIM SYCs Pub SYdSa 
ann, “Apryg (qSVUAN) Weld wWarskg Wodiry jeuorday puejsugq MN 9007 Oy} JO sBuIpuy 
24} WHIM JWaysisuod “‘sHodiry [eUOTsaY Jo\soJOA\ pur PJely WoosuE]] Ur susUNsoauT yodsseyA 
Aynuop! syodaa ayy (soanenrur uonrpyodsuey [rex peuordor Burpnyout) woysXs uoneyodsuey 
JeuolBas oy Jo Aouarorya ayy arcaduat 0} swoyyo yurof pue saanentur AJnuapt pur AWAyoe 

uodare euolsox ur spuag Jo siskyeur Ysnosorp & oplaosd YA p1OT PUB AdSA L10T PUL 
$102 “9 Joquiasaq 


aeIGIWID ANA persl #VEF 


A-46 


Appendix A, MEPA Certificates and Responses to Comments 


ZO 


9FO 


Sl’O 


vo 


EO 











Ol 


*SUONIPUOD MOT 

JOYJBOM JOM JOPISUOD OsTe SISA|oUB oY} sonbos YOIUM WYMAN Wo sjuourus0s 0} Wodsswyy Jojor 

] ‘MOY [BUONIppe oy} a¥epOUWOdoR 0} WIa}SAs UONDA]]OO BUNSIXO OY} ut Ajoedeo yUSIONNs st 

ary WEY SOWSIPU ANA OL “YOMIg YURI WOOK] ISP S, VAM OY} OF 2BreYPsIp Tey sIamos 
PaUIquios DSM ._ Aq portos st ats jofoad op JeUY aIBOIPUl VAM Woy syusuULOD 


“SIOMOS PUB SUTBUT JoyeM PoyBdOjal JO MoU [Te 
10} Sprepunys udIsap a[qeordde Aynuopr puv onsst sty UO souepind [euOHIppe epracad yy OSME 
woud SjUaUIUIOD 0) LOdssey ajar] “pds QOO'S] UL) 1o}VAI3 ayeIJOUAT pjnom Jey) UONIOUUOD 
mau Aue fq payesauod smo] JoyBMaISEM MOU JO UOT[ES YoRd IOJ ([/]) MO[JUL pue UOTe.HFUT JO 
suoy]ed moj Jo ;BAowial oy) ouMbar “(OSA E) UOISSTUTOD James puke Jo}eA\ UO\sog ou Surpnjour 
‘(SOSD) SMOAPAO JOMAS PouIquIOD peyTuLied YPM sspLOYNE Lomas yer) soubor {aACsseW 
‘(OO'ZI UNO PIE) SuONeINsay UONDaMUO| puE WOIsUAX;] WAISAG JOMag AOU aU} JO SULIT, 
OU JOpUN IOAMMOF] “dACSSeIA] WO JULIAg UONOOUUOD James v oAmbas jou [JIM yofod oy} 
Jey parwoipul sey {ACsseW! “pds OOg‘9L Jo [e10} w 10y “rem aIQuIod Jo pdB OO9‘Sz [eUONIPpE 
ue ouMsuod []tM Joaford ayy ‘AyrejUg “pds 09G'9L JO [B10} B 40J ‘MoT Jo}EMaISEM Jo (pds) 

Aep sad suojye8 9o9‘sz jeuonrppe ue ayesauad {jm 190fosd oy ‘NA ay} 01 Surpsosoy 


Ajddng samy 2 aajomaisnyy 


“seare Suryed 

W9}-]JOYsS 1O/puR SssodoK opIsqino Furpnyour joofoid uoneziusapoyy 4] [RUTUIDT, Ot) JO UTIsap 

Joy suonrordurt savy Avus anssi uryred op ssorppe 0} sardaye.ng “Surysed pourensuos s,ues07 

YIM payeroosse suoneiodo pue Suroud ‘Ajddns Bupjzed oy) ssouppe 0} popuosyut uBjg yuoWadeURY) 

Sunpeg We] -Fuoy] ev Surdopoaop st yodsseyy yyy sayeorput YC 107 MY ‘sansst uonBHodsuen 
punoas uo sisXjeue Jo Xpog yenueisqns v opnjout soyepdn Yq [enuue pue YdSq OyL 


“uoisuedxg q [RUTWIO], oy JO MOTAAI oItdads yoaford sty) ySnosy JOU 

UA Pue YdSd OG Ysnomp posserppe oq 07 anuTUOD [PLM YO!YAs ‘sisKyeue AWYeNb Ire oAepNUNS 

Aue jo yuouodwioo quepodun ue are pur ‘sjoedum aanejnumo jo uorssnosip Aue 0} }UBADTAI 

Ajseoyo ore Sunyied pue uonepyodsury punoad Jo sonsst ayy, “Aioedro Sunred payruny yi 

sonssi palynuap! oy) pue uedO] 3B suoNeiado se pue epispuR] Jo sjoedut saneynumd orp 0} onp 
sonsst uoneyodsuey punosd Jo sisXjeue pa[iejep v aumbed | yey} o8.1n syuawwos Aue] 


‘suoneiodo pur diysiapu uo oAey Av 
wor}SaUUOd JOOIIp oy) s}oRduT yeNnU}od oy} oyeNTeAd pue YoOdIte oIp ButAsos suondo uoyeyodsuen 
aygnd Sunsixe sup Jo sisAyeuw ue epnyour [IM Yq Oy, “Yoneig Hodiry eur] anjg W.LEIA ou} pue 

] Jeuruua | usemjaq UONOOMUOS UBLNsapad yoauIp B JO UONONSUOD sopnyout yooford ay], 


“OEO7 PUB ZZOT AOF PoeNyBAd aq |[IM SUOTIPUOD pling 

ay} pue reof uljaseq ay se (YA p1OZ Hyp Ul pouodas se) p17 WOY sy[Nsaz [pow WISSIA eM 
asn [fim sisdjeue oy “CQUW.LVO pur oryoudg) oremygos Joyo Buisn pauuojsad sesAjeue onyeN 
Burpioddns yum ‘suonipuoo pasodoid pue BuNsixo JO} [apow PISSTA ody ueFor] oy Bursn 
SLOT “OT 4aquiacaq] 


BOWED ANA bers! #Vdd 


6 
juny Apnys-yypeay-wodse-uPFoj/suonEsnsoautyijeay 
~[PusuTUOAAUE/stnBIFOsd/ydp/suaWEdop/Aod/syyor/aod'sseurmALMy/:dny We PRO[UMOH Joy aIqQRINAR St APIS OY, 





poyonpuod aq |]! siskTeue oY] “OANVUIAITY PIINg-ON & pur oATeULO}Te poxtozaud oy) Jo sjoudut 
DFE OENYBAd TJIM SIsATUR oY] “sosn poyeooyed ay? wo jNses ABUT yey) sjoedumt UONBOdsuey 
Jenuajod ayenyead [PIM Wa Oty “Ng ay} 0) Surpros9y “jooford ou Jo sjoedunt uoneyodsuey 
poredionue pure ‘yzomjou uoneyodsuey ay} 0} suonRoyIpow poyedionue ‘odie ot ye YOMjou 
uonepodsuBy SuNsIXo oy) equosap [[M Vx Op JY) saeoIpUT ANA OWL, “suoHVOO] WodsTe Jay}0 
0} wore yoford ayy ur sasn SuNstxo Jo UoNBOOJAu ouINbau [jim yoofod ay], *y10MjoU UONBLOdsuey 
vodire ot 0} parr] aq || sisdyeue ONeHOdsuEN ou} “oIOJayayp pur “odsTe ax 0} 

sdiq oOrYyoA Jo sjuowaueldus Jaduassed asvasout you [[1M 399ford oy} yey) spiosse ANA OL 


uoyojsodsuv.y 


*SUDUISsasse JOYIOA\\ 
Wpeopy AWuNwWOD oyp uo Sururey onpuod o} pur “JayueD wp[eoH] Pooysogysion Uoysog, 
Ynog om pue [eyidsoy pesoUEH spasnyoussey] Oy} YPM UONRIOGETIOO UI UMO}S>PIeYD 
Pure “vas[oyD “pur UON ou “UOJsog YINOg UT WeITOIg JUOULOL] pub YONA GdOD 
pur euItsy ay) Ysi]qeiso Jo puedxe 0} Hd WIM JusUaeATe Ue OFU! possyus Wodsse 
“wedo1g 
Ayunumm0g dompury, puke woysog seq oy} 1Oy SUOTENTBAS OURS OY} JONPUOD [JIM 
JoqUD I]P2}] POOYIOQYBION Uosog Isex OYL “UOISOg YINOg PUB ‘BasjayD “UMoyso[TeyD 
‘pug YON oy} UT s19}U99 Y)[eaY AjTUMUTUIOD Jo JWoUaTeBud pue ‘weIsoIg JuoUeaT], pur 
WOHUDASTd GdOD Pue BUSY oy} JO JUSUUSsasse pu UOHEN[eAD ot} 1OF SISWUSD TfPoH 
Ayunuruiod Jo anBea] sposnyoesseyy ay} YIM JuoWaalse ue OJUT parajua yodsseyy se 


SSUSIA Ouro pure ‘s}Dy BUTYSe SurprAosd ‘usrpytyD Surusel9s 

Joy dompur,y ut wesdord v youney pue uojsog iseq ur uredoud yuouNeAN pue uoNUdAoId 

(ddOD) oseastp Areuowynd aanongsgo o1UOIYS pue BUNUASE SII JO SLOyo ou) puedxa 
Ajay 0} JaIUWaD YPTeaH PooYLogysIoN UO\sog seq oy} OF Surpung Surpraoid st wodssey] 


:Burpnpout ‘suonepusurutosal F{gq ey) Sunuouraydun uo sayuag 
YNeaH Wosog iseq ay} UE HAC WIM upom st wodsseyy wy saveOIPUL AGA F107 PUL. 


Fale) “pofoad g yeuruze ], ay) Jo Matar aIjtoads yoefoud yBnosyp Jou “YY pue YdSA oy Ysnomp 
Passarppe oq 0} anuTUOd [TIM s}oeduit Aqyenb Ie sageinuND ‘Apms oy Jo suonepusumtodal 
uo paseq Sunye} si Wodsseyy suse spnjoul pue ssulyy Yqy jenuue om ur poyodar 
uaeq aaey pure Apnjs stip jo synsoz ay], “syueynITod Are Jo sjeA] punowdyoeq ySty peynuapt Apras 
ayy ‘uodiry uedo7y wor; suoNNg US 0} UONIppe uy “Bare amsodxa ySry sty ut Surat] uappryo 
ordi ee Sasmsete Asoyertdsay ony} paynuapr pue p17 Avy Ut paystyqnd sem Apnys ay], 
(Hd@) weaH O1q9Ng Jo WouNTedag syosnyoesse oy Aq pourojiod Apmg weay wodiry 
Bs $007 94} UO UONPUOFUL jeUONIPpE jsonboad Jo surpury oy} oJ19 syuUTOD AuEPy 


UA Hp pue YdSa oyp ut Ayyenb 

aie uo yodar pur a[qvonoeid yua}x9 oy) 0} SouNseou UONONpeL suOrsstutd Jo Ajpiqeordde ayy 
SSOSSB 0} ONUTWUOD |]IM Podssey! “SuIsRoJOU! A][eIUOWOIOU! oe SUOISSIUO [210] Jey) poyeNsuOMIOpP 
YAA PlOZ PL, ‘suOIssiWa Jomey DuNBIOUNS sUONRIodo YerdITe JOM YYLM S[eaoy AWANOB OF1e9 
pur JoSuassed Sulsvas0ul JO Spuewap dtp sJepoUWOdoR 0} dANda[go Burpurysduo] s,wodssepy 


LL‘O 


$107 “91 Joquiacaq 


aOYIID ANA bers #VAR © 


A-47 


Appendix A, MEPA Certificates and Responses to Comments 


rat 
xe) | ‘somsvoul UoHes HI oytoeds-yoofosd Ayupr ye} SBurput,] [9 UONIEg YeAp splAodig “p 
‘pur ‘s}jouag oziwixew pup sjoedun ozrururur 
92°90, | ued ‘apis yoofoud ay) UII “uoNed0] pure UdIsap BuIp]Ing SANeUIAe MOY JOpIsuoD *¢ 


‘Sunsodou jenuue 
| 


i 7aae) | ‘uBtsap pendsouos Surpnyout uonduosop yoofoid aatsuoyordwioo pure pajreyop B OplAold "| 


20} SIYAC Ou} Jo asodind ayy ‘apoym 

B se sjordui pue suoneiado opim-yiodre yo xaU09 ay) UTYyTIA yD0foId UONeZTUIOpOP J [BUTUID |, 

ay JO MOTAaI oYIOads yoofoud vB Jo ySISUOD [JIM YTAC IL ‘adoog op ul pelyynuap! woNeULOyUT 

[euonIppe paywy] pue yey ou Jo Suysisuoo yyy ue ywuiqns podsseyy yeyy BuLMbos we | “s1s}9] 
JUDUTWIOD JO MALAI PUL SA1OUdTY aIe}S YIM UONR}NSUOD * {Ne OY} JO MaLAaI B UO poseg 


“UOTEIOS! Ut PaMerA jou are syoaford 
yey} QiNsud pur JoOyIO Yue jusUa|du0d ][IM Aouy ‘syouy ayeredas UO passasse aq 0} anuTUOD 
[4 syoedun o1yroads yoafoid pur syoedun aanejnuing “yodiry uedo’y Jo sjordun sanejaums 
pur suvyd w9}-Suo] Jo yx9}WO9 ay) UIyIM syooford fENprAIpU! YIM Poye1osse sjoedun ANUP! 
€z'9 0} sonuruo pur sey Wodssey yey] saresUOWp AjIeaTO MAIAal WA AI JO P10deI ay], “s}oeduut 
SayE[NUMS Jo siskjeue pue SuruuEyd wLI9}-Tuo] sty) JO 1XOUOD ay uIyM spaadoad syoofosd 
JENPIAIpUT JO MOTADY “Sainseaw UONeANHIW pur ‘sjoedumt [ejuauTUOMAUD ‘suoneiado yodiry 
uBdoy] Jo siskfeur eanejnumo v oplaoid YY Pue YdSA UL, “Uodsry uedo7y ye syoofoad jo 
MOIASI OY} 0} MOU JOU SI UONEIUaWITas pue sjordun opim-yodire aAnEINUMD Jo ansst ayy 


*S,066] OY) aouIs suoNesodo pur sioBuassed jeuoreWoyUT 

UL MOT oyepourutod9e 0} Suruueld ul poseBuo usoq sey yodssey yey) ajou | ‘uoNIppe Uy “syrys 

oryderSourap pure ‘jaaey JO 1s0d “MOI o1WIOUODA BuIpN|oul ‘S10}9Ry TeUIa}Xe Aq pourWUa}op 

Apeurid st do1asas JoBuassed 10) puvurop yet syUSWUNIOp puke O¢OZ Ul APANOR UOTBIAR 

pue puewap JoSuassed jo s}seoaioy oyesndov sapiAoid YdSa 1107 UL, “Sautoey euoMsppe Aue jo 
juapuodoput aseas9Ul 0} JsBdoI0} st AYATOR JoSuassed feuONBUID}UT JEU} sosse Yodssepy 


*ajoym B se suoneiado pode Jo 
AMODIAA OY] WO] VAAN Jopun pajuswides AyJodosdunt us0q sey yoefosd UoNezruapoyy sf [PUTULIO |, 
9d} JO MIAMI IsaTIns Jey] SHOUD peatooal Os[e oAvY | ‘s}oRduM Jo UoNeTyTU oY) pue ‘Mors 
sty Jo sjoedun AQrumurwos pure peyuoUTMOIAUa oy} SUodiry UedoO'] ye youd Jo JUOWIASeUELE 

ay) ‘yefoid ay} yNOge suId9UOD astBI SJUDUUOD snoroUNU ‘A[snolAaid pajou sy 


“ayqeonoeid yuaj}xo wnuIxew up 0} pesodoid o1y1oeds sty) Jo syondurt 

jenuajod ayeSnrut pue szruuruT ‘proae 0} soIMsRoW puB SOANeUIAYE poz<jeue AQuUaroLyyNs 

sey Wodsseyy yey} SyeSUOWAp 0} UONBUIOJUT JUSIOLFNS SprAod ou pip Na oy} “ANMOY 

tsjoedun aye3yru pue ozrwiutur ‘proar 0} sonrunyioddo poynuspt pue ‘sjoedui peyuauruogtAuo 
Tequajod paynuapt ‘uorsuedxy <j [BUIULIO, Ot) JO MOLAIOAO UR paplAod sey ANF OU, 


TOISHPOUG 

plete) “BIPSW! POyBUIUIBIUOS 
279 Uo FuNOM JO/pue “IayeMpuNoIs poyeurue}UO Jo Surduind ‘[10s payeurumeyuod jo yesodstp 
S107 “91 Jaquiscaq, Heo) ANA - persl #VEA 


zz | 
Iz | 


02°9, 


6L'°O 


8h'O 


Il 

JO/pue [BAOUWAI ‘UONBABOXS aIN UO SoUBpINS ;BUOTIPpe opraoid YoY ‘sjUSWIUIOD qaCISSBP 
01 WOdsseyy 1aJos | ‘ApS DY} JOJ NT 1901100 oy} apraoid JO NEY Sp WuIyUOS puke MorAor Pynoys 
uodssey “$19 WoJaYyIp B UI HIS B OF POUT] Aq 0} srvadde PZ E-¢ NLA Hou sjuaumutos {Asse 
“PTE-E NLU Pur (A oseyd) LZ00I-€ (NLU) J9qUINN SuPjoes], Dsea[oy 17'S Jopun poywelndox 
U99q SABY S}IS 94) JBSU SPATE WYN saywoIpUl ANY OL], ‘[eSodstp 10/pue dsnai JO] a}1S-JJo payney 10 
A}ISUO pasn dq UBD LONONASUOS UOHEpUNoY YSnoy poyesdUad s]IOs payeavoxs JoyIOYM oUTULIA}Ep 
0} paambear oq Aew uejg juauiaseueyy [log B UR pur (qj) Ue] AouasuNuoD spesnyoesseyy 

OY) TIM ooueTjdwoo Ut paTeueur aq {]IM [eLayeur poyeuruMejUO Jey SowoIPUl JNA OU], 


“oysUm (7D) UONTfoUlap 2p UOHONNsUOD a]94901 [[IM WOdssR saywalput 
AN SY ‘a}0I0U09 pue ‘yo1Iq Seydse Jo Burppuey oy) pue [eAoUaI soysaqse UO doUpINs opracid 
WY} {AGSse| Woy syusurutod 0) Wodsseyy s9Jor | “suONRINFa [ONUOD Ajtyend sry pure aise, 
PHOS S.A sseypy WIM Ajdwioo [ym sonsANoe UONTOWap JEU} saqwo!pul {NA 2U,L “SuOISsTUID 
ayejnonsied pue soumy ysneyxo [osarp 0} ainsodxo aonpai 0} syyoNad ourdua saumbar pue aaneniuy 
quoutdmby uononysuod uke] s.qACssey ul sayedionied yodsseyw “Surouonbes puv Surseyd 
yoefoud aquosap osye |] I] “Va atp Ur parenyead oq ]]1M Auenb s9}BM pur ‘a}seA\ snopzezey pue 
Pros ‘oxygen “Ayfenb are ‘as}ou Surpnyour ‘sjoedurt porad uononysuoo yey} sayworput I] ‘sounseout 
uoHes IW payeroosse Jo sjoxdut pouisd uoHoN.AsUOD dIploads AyUOp! JOU SOOP ANA SUT, 


poliag uolyINssUuoD 


“sainsvaul Woes HW pue ‘UoneZiUUIW SouRprIoAe pur sjoedut jenusjod AynUSpt oO} OH 

YIM 9]BUTPIO9 0} JUSUTTUTLUOD B sULEIUO JNA OY], “(C9 SOFA] OHW) sMonNg poroywoauy 

ue sv paynuep! st q Jeurue | pur ({-SOE#FCI OHW) Pry poojueauy we se paynuapr st yodiry 

ueSo7] Jo Aarnue ayy ‘ATjeoyroadg “(AroyuaAUy ay}) IBaMUOUTUIOD ay Jo slessy [BOISojooeyoy 

pur oHOySIH{ JO ATOWAAUT (HIN) S,UO!ssTUMOD [BOHOISTH SHasnysesseyy OY} Ul papnyour are WeT 

SINjONS B PUL BITE UB YJOQ SUTeTWOD ayIs }oford oY], "S2de{q SUOISI}{ JO SIQSTToY PeuOTRN JO 
278} ay} UT pays] sanssdord Aue urejuos you saop ayis yo9fod oy ‘ANA oy} 01 Suripsos9y 


SADANOSAY [VIZOJOAYIAY PUD ILAOISIT] 


“odeureIp FuLayBMAp JO oFeYOsIp Uo douRPMS apraoid pur ‘s}uaWIasmMber 

uejd pur sprepurys uBtsop eyqeordde Ajnuapr ey OSA Woy sjuouUT0s o} WodssePA| ajar 

] ‘sarerodo pod:re ayy yoryM spun judg JeIaUAD 10}9Ig-NINW SAGAN ot Jo sjuawastnbas 

ay} pur ‘ssononid JuswodeueU JOBMULIO}S S,odiTy UBBO’] ‘sprepuLjg JMoWoTEURYY JOBMULIOIS 

dAaACsseypy jouw ]]1M yooford ay) Moy desUOWOP OsTe [JIM WA oy] “somyray juoWOSeULUI 

JOVAMUWIO}S JO UOTROO] pur oZIs oy AJHUAP! pue semsPvow juoWOTeUEUL JayeMULOYs pasodod 
ay) Jo UoNduosap pur sisfyeuw oBeuresp B OpNpoUr [TIM WA OM} “ANS op 01 Surpsoooy 


“ONSSI SIU} SSOUppe O} 

SUOTJOOUUOD JOMAS POI]! OJBUTLUT]D pure AyHUApr Oj ADoyess v dojaaop odssey yy) pusuruose1 

Pur B119}9eq Joy sprepuRys Ayyenb JoyBM pepesoxe ApUddAI [[EFINOC YON oy] Woy sojdues 

JY) OROIPUl V'ZD WO SJWOWIWOD “oBseyostp 0} JOLId JoyeMUTIOYS WO] 9svaIS pur sto SuNRoy 

pur stigap saoutor 0) uaUnvaN odid-jo-pus yim poddinbo st yoryas ‘TRANG YUON ou} 0} ureyp 0} 

anuyuUod [jim xojduoo q jeulULay ayy “poawd Apeoaye si yey) Bore Ue UT M990 []LM [eUTULIA) Oy) 
Jo quawidoyoaap sv Bare snolAJodUt MoU ayeOJ9 JOU [TIM yooford oy yey} SoyBOIPUT JNA OL 


ABJOMULIOIS 
SLOZ “OT soquiasaq, 


aeoyWeD ANA Pers! #VAA 


A-48 


Appendix A, MEPA Certificates and Responses to Comments 


evo 


ovo 


Lvo 


1) x0) 


6°90 


8°90 


LEO 


989 


GEO 


veo 











tl 
PINOYs YI OY, “UBisap pue UoNLdO] SHI YBNoIy} POZIUMIXBUL UD9q DABY [BULLLID} dtp JO SHFOUDG 
JoLueq punos oy) Moy AJHupr Pinoys Yye OY], “sISATeuv ostou v OpNjoUt [IA Wy OL, 


SION 


“sisXjeue OHH au Jo uonvsedaid 

01 oud YAOd pue Vda Woy soanejuesaidar yy Ja0ur 0} WOdssey] oFeMoous | “wWaysAs 

(Ad) oFeyoaojoyd svjos perunow-joos B pue gD Jo sisxyeuw Ayy[iqiseay B opnjour pnoys YT 

ayy “Ayyioey ayy Jo Aouoryisar yoddns osye pynod yey) ainseow Aouaisyyo AS1oua aanoayyjo pue 

Sustuoid Ajreynoryed v se (q]{D) saMod pue yeay paurquios saHUIP! YAOC “sIsATeue QHO 

a1 Jo ped se paropdxo oq pynoys yey) saunseout UONESNiul FurpreFal Souepins [euonippe spraoid 

Yor AACSsey pue YAOC Woy syuowu0 0} wodssepy sayaI J “(ASH pue soporyoa zaduassed) 

SUOISSIUID DOINOS 2]1GOU puv SUOISsTUIa DdINOs ATEUONE]S Poyeos-}0aford opnyouT pynoys 

SIsK]euB oY], *JOoo}OLg pure ADO, DNHD VAN OY} JO syuswartnbax prepurys oy} yy souBpIONIe 
Ul SAMSROW UONVINIW PUL SUOISSTUIS H]{H JO sisX[eue ue SpNjoUr pynoys YI UL 


*sjB08 AQH Hodssey woddns 0) yueyodun are uoNels sty) pue sur] an{¢g] oy} 

Jo suoresedo se ‘soniiqeounA UONRIS SUNSTXE MOIAAT O} W_LEIN OY) WIA JNsUOD 0} WOdssepy 

aBemoous | ‘sjosse Wodssey 0} UONIpPpe Uy “ASH [DAa] Bas pojotpoad 0} poyejor sjondum penuajod 

SSOIPPB 0} SdINsvoU UDISEP o}Is oANOBOId ayeJOdsOoUT [[IM Joafoid ou BUY aJeNsUOWIp 0} apINnd 

udtsaq Sutyooidpooyy s,uodsseyy pur Apmig AYIC a) YM Aouaystsuoo sjooford ayy aquosap 

PINoYs WIA eyL ‘Suonesopisuos uoyeidepe pue Aouatyises JO UOTBIOdIOOUT se [JOM SB UTisop 

pur UoREILALIO “uoNBdO] FuIpjIng ay) YIM Porwloosse suOIssIWws H}{H UoHONpod Jog sanunpoddo 
]oJSuruesw sopiaoid ‘yons se ‘pur oye1s usisep yenydaouos oy} ut st yooford oy] 





"UGA PUP YdSA ey? ul poureywoo sjsvoos0y YIMoIs ULID}-Tuo] ay} yA Aduaisisuo0d 

SoAneusayye pure oefoad posodoad arp Jo uorssnosip v apnjoul pynoys YTW oy] ‘SeANBUIAE 

pesodoad sopun sinoy yeod Suump ,.pueys prey,, 0) pootoy Joquinu ayy AyHUSp! P[NoYs IT 

“sour Jo Joquinu oy} 0} SoyeS a]qQLITEAB JO YOuT 0} Onp snoy yeed Butnp , pues prey,, 0} pacioy 

Ajuauind ore yey} souesd Jo saquinu ayy AyHUSp! Pynoys YTA ULL ‘swWoos pjoy Josuessed ustsop 

pur suoneoo] a1 oUTULaIep 0} pasn IMoy Yead ay) Aju! Pinoys YT oy] “WU sejngey 

BU pue ULOy SANL.UeU UT SOATBULAIT JO s}oeduIt yeNUa}od pue s}1youaq jse.UOS puke azedu0D 

PlNoys i] ‘saved Jo woes] pure Joqunu jeULy sy) aULWIA}Ep 0} pue Joafoid ay) UBtsop 0} pesn 
suondumsse pur ‘sjusuroumbes Aypovy ‘soujour Suruueyd ayy AJNuspr pynoys Iq oy.L, 





SIsAfeuy soAnEulay]y 

‘suoneiapisuos Suruuyjd ssadoe punosd poyetsosse pur ‘areys spout AQH oy) ul 

soduvyo jenuajod “diysiopy payedronue Aynuapt pue uoyeyg yodiry ay) 0} uoysauuod pesodoid 

al} 10 UdIsop Jenjdaouos B apnjour pynoys Yq sayy, “wong HOdITy WLW ep 01 UoNDeUUOD 

uetsaped oy} onasuod 0} parnbar aq [[LM V_ LEN Woy (1udWases Furpnjour) JoysueL 

pur] B Joyjayn Aynuap! plnoys YIA oy], “wonMg podiry W_LEW ayy 0} uonsoutI09 pasodoid 
om Surpresor VL gq] SY} GUM suoTR]]NsUOD UO ayepdn Ue oprAold pjnoys YIy OWT. 


“skBapeol LOdi1e-U0 oy} 0} SosuRYd pue syUoWoAoIduM optsqino Surpnyjour opBos 9[q139] 
B Jv SUOHIPUOd yUoUIdO]aAap-jsod pue BuNsixe 10y sued aus payepdn opnjour prnoys YA OW], 
S107 “91 aquias9q 


ayeoyIed ANA bers! #VAF 


€I 


: “spaepurys AsoyejnSor ym Aduaysisuod s,390fo1d ayy yuauindop pue sjuautasnbo Suntuuied jo 
EEO | uorssnostp v apnjout pynoys 1] “Bum ruttod pexopay pure ‘{eoo] ‘swig uO aepdn uv optaoad pure ANA 
dy} Jo Fury ayy aouts yoofoud oy 0} soSueys Auv oquosap pue AZHUAP! Plnoys ATA O4.L 





“WdAN 01 199[gns yoaford ay Jo sjoodse asoy) UO JOR 0} JUDWUIDAOS JBIOpay ay) JO 

Aqpige ap 1oiNsar you soop pue ‘{juO Waa Jopun yaford oyy Jo MtADI ay} 0} sorfdde ayeo1pTI99 

SIU} WU ajou | ‘Apse] “sourTpeap YdeIN MIM use o1 paysnipe oq Aew spotiad MayAar pue 
JUSWIWOD WAI “MALAI [BIOPay Pue 2}NIg BY) B1eULpPIO09 0} dsooYo osye Aeu wodsseyy 


‘Joooroig puw AoWJog suorsstuy OHO Vda 
oY} JO sjuautambas ayy ssaappe pur ((9)20° 11 YoNdeg) YTA Ue Joy sjHOMIaINbar WAT Prepurys 
Zerg | Ub JO ISISUOO pjnoys Ula OM “Va OU WWigns weYY JoyyeS Yys] OUP 40]! 07 Joyoad pynom wWodsseyy, 
J] ‘edoag sip ul poynuap! suoneoiy!pour pue suoNIppe o~p Surssauppe Aq payuausajddns aq pynoys 
Va UL “UI Yer om se Wy otp wugns Kew yodsseyy ‘syqy oy pue Yas om) Aq poruasardos 
sisXyeue pur Suruuejd Suro3-uo puv yuRoy1USIs oy} JO UONUFOOOI Ut puw MOTADI [elapey pur 
ayeig Bulziuouney Jo ysazayul oy) uy “s}ordut UOHONAsUOO puR ‘seouNosaL JayeA\ ‘UONeLOdsuey 
‘sn pur] ajqueduioo pur asiou ‘Ajddns ASioua pur ssomosai [emmeu ‘osn pur] ‘saomnosor 
[esmy]Nd pur peorPoposwyoue ‘TeIMoIYOIe ‘[BOLIONsTY “UoHUaAead UOHNITOd ‘ayswa pros ‘speLtayeuu 
snopiezey ‘seomosar [eIsBod ‘ayeuNT]O ‘AIpenb are ‘soanwusayye “Bunjrunod pue uondriosop 
yoofoad e sapnyoul 1] “(WdqN) Vy Aorog [eyuswuOAUY JeUONeN oy) oO} JWeNsInd MarAar 

OBJOpUN [IM Jey) JUdWIssassy [BJUsUIUOIIAUT ay) 10} edoos posodoad vB papnyoul ANA Oy 


Text 
ddOOS 

3 “suOKBIAPIsUOd 

leo Suruueld ssooov punod pur ‘oreys opow AQH ow) Ul sodueyo ‘diyssopu poyedionue 


oy} AyQup! pue uoONeIg Hodiry ay) 0} UoNDSMUOD posodoad oy} roa]Jor pynoYs OsTe pynoys 
(lone) y *(Atessooou J1) YdSA 1107 OY} 01 Uonbasgns pasinso yey) yooforg UoNLZIUIOpoW q [eUTULIE | 
ay) Ul SoPuRYO ayp UO poseq suoNdafod YMOId astaar P]NOYs YdSA 91OT OWL “Waweseuew 
62°90 Buryzed wad}-Fuo] pue ‘Aj yenb sre ‘astou uo Bunsodas sopnyout adoog YCy $107 OL 


“9107 JO NEF OM Ut Payy 2q A[OHH] [TIM puw COZ WAX sepudyeo ozAyeur [IM YA 

IX9U OTP PUL LOZ 10 L107 Ae] Ut payyy oq AporI] [TM PUB O1 OZ IBAA Jepuayed azAjeuR T]IM YdSA 

: }XOU OYE ‘SJUaTUNIOP YA 10/pue yYqsq yuanbasqns ur sjoedun sanejnumo puw suoresado yodse 

82° Surpmedai syuou09 0} puodsal 0} yodsseyy Suber wre | ody ueFor] 10; aMjon.ys MatAoI 

Vd AW Op YIM JUdISISUOD ‘pue ostoU pue “Ayyenb are “Burjzed pue oyjey oj Fururepiod syordut 
OPIM-]OdITe DANE[NUIND YIM SULIDUOD dSTRI JeY} S19}}9] JUSUTULOD ay) JO UONTUBOSAI UT 





“O]qiseay yuD}XO LUNWIXeUT 
OY} 0} MONEZIUOpOY qf [PUILUEL oyp JO sjoudunt oyeSq TEX puw ozrunUI “‘PloAw OF VAIN 
JOpUN SUONRSITGO SHI JOU! sBY PI JeIQ deISUOWAP ]]LM Wodssepy ‘MOIAOI st) YSNosy |, 


S107 “91 Jequisoaq] ayeOGHED ANA pers! #VIA 


A-49 


Appendix A, MEPA Certificates and Responses to Comments 


sso 


vs’ 
UoD 
irene) 





91 
o1opowmlog “J, HuUBOF $1 0Z/80/ZI 

yjereuog auuror = ¢ 1 0Z/80/TI 

IoUH otuuwar =F [0Z/80/ZI 

yoo] aq urn «= S[0Z/R0/ZI 

orton PeyTY S$ 10Z/80/Z1 

oul Bsaoyy, S$ 1OZ/LO/ZI 

youelg BuuBsNg —-$ 10Z/L0/Z1' 

aundeyy UIgoYy = S LOZ/LO/TI 

wepesuoannyy ueuuey =F {OZ/LO/Z1 

BulsseuBseD UYOF —S10Z/LO/ZI 

[eung wosee = $1 0Z/LO/Z1 

Gene] 1) HeW SYD = SLOZ/LO/ZT 

satueg stxaTy S$ 10Z/LO/ZL 

AIMPY.0 BUR = SLOZ/LO/ZI 

Tysuczoag surspapewW = S 10Z/L0/Z1 

(VUAD “WOW saomnosay Jaye SHASnYoRsseP, —$IOZ/LO/TI 

(disse) 29430 
[euOIsay JsvayON — UONaoIg [eIUSUTUOMAUY Jo JWauEdoG snesnyoesseW CT OZ/LO/ZI 


{POATONAI SJUSUWILUOD 


woreagt “Wy Moye aed 
> : S107 “OT Foquiacag 


“Areagy'] otyqnd [[NH] puw “Arerquy 
MQM VOI ‘Asesquy Gnd Nasaag] “Arerqy’] 9yIqnd BWoAdy “Arwsqry] orjqng dosypur Ay “AreIqN] 
SIGN Bas[aYD ‘soyouBsg Uosog seq puL “UMOISO]LBYD ‘sIYSIOH WG ‘ATJouUoD “ureW] — 
ArwaqrT 914g UOISOg :soLwAqi] SuMOT[OF om Ye MOTADI JOJ a1qUIIeAv apeu og PfNoYs ATA Oy} JO 
Adoo y “29930 WdaW ou 0} popraoid oq osye pnoys Bury amy Jo Adoo WOY-Cd V ‘siueuu09 
JO uoIssturqns 10} sassaippe ayetidoidde pure ‘sautjpeap yuauUWOd yuRAd|ar SuNOU Ysenbas 
uodn a]qeytear are sotdoo prey yey) Suneorpur ssorppe outsqom JO WOY-CO eq) Bukuedurosoe 
aouopuodsa0o puss prnoys Wodssey] ‘siseq poAsss-Isi1j ‘ouL0D-jsIy B UO ysonbar uodn 
ASOY] SINGUISIP puw J9ndu0d B O} SsAdd" JUSTUDATIOD JNOYIM ISOU) aJepouTWIODOR 0} Sardod prey 
Jo JaquINU a[quuUOskal B d]GeITEAR oYeUI Pinoys WodssRy] “LAAOMOH “ssouppe oyIsqam yoafod BO} 
slgquaWWOS SuNsomp Aq 10 WULOT PIOU-CO Ul sensed sayjo asayi 01 Yq aup Jo soidoo ayepnoI19 
Aeur yuauodorg ay) (S)OT TT WIND [0€ 40d ‘sttouTUIOS UALIM JeNPIAIpur paprugns yey sored 
JOO |B 0} YA ayp Jo Adoo wv ayejnos19 ysnwu odsseyy “syuniad yaes [jim yUoTOdorg oy) YOM 
woy Aouady AyD pur a781g Yous O1 YA ay) Jo Adoo prey B oJeINOIMIO prnoys Yodsseyy ‘aywo1yHIOD 
sip Aq payrpow se pur suone(ndoy VqAIW OY) JO 911 | UORSeg YIM douEpIODNR UT] 


woneyNan 


“asuodsay saneueu Joop yyEM ayerdordde 

se pojuoutayddns ‘eutroy syuoUITIOD 0) osuOdsar poxoput uv Aojduwis wodssey yey} pudtUTODeL | 
“S]UBUTULOD S,DSA\A PUL VUA\W U! poulpINo se syustWarINbos [eAOUIOI J/] pue ‘sMmoL 19yBM9}SEM 
$107 ‘91 aquis0aq, 


aye HID ANA persl #VAA 


€g'O 
eg'O 


LgO 


0s°D 


6r'D 


80 


rhe) 


979 


Sv'O 


ane) 


yUoO 


evo 











SI 

“Aqoeded JOUIwOA\ 19M SSOIPpe OSTR P[NoYs YIA OY], “SUOJJo UONBAIOSUOD JOyBM PUB UONONpor 
doinos “SuyoAdai “aM SEM 0} Burureyad TACSSe| WOIJ S}USWIUIOD ssouppe P[NoYys UONDas 
S]USUIWIOD 0} asuOdsal ay} ‘adoog OY} UI Po}OU sua} oO} UONIPpe Ul ‘adoog YTAC ap ur 
JOU due JY} Sansst Ssarppe 0} SYqSay JO/pue SYA aanjny 0} Jaya ued dsuodsal oy], “OyBOLNIID 
SIU} Ul paryquapt A[ssedxo uaaq sey yy puokog Yq oy) JO adoos ayy oBze[UA 0} ‘pansjsuo0d 
9q 10U [[eYs pue ‘papudiUt JOU st DANSON SIY], “Woops! VAAN UNIAN ose Ady yeu IUaIXo 
dU} 0} SUDUTUTOD dsay} 0} SASUOdsaI JOOIIP OpN]OUT pyNoys YIA op “‘possouppe oye sJa]UsUTMOD 
Aq pastes sanssi ou) Jey} 2unsud oO} Japso UT “GD eB UO ATEdTUONDOTO pepiAosd oq ABUT SIa}12] 
JUSUWIUTOD dU} “PAAladad SIDI] JUIUTLUOD JO DUINJOA adie] OY} UO paseg] “ANF I} UO poarooal 

JOO] JWaUWOS Yous Jo Adoo B pure ayRoIFTIED sty} Jo Adoo ev ureyuoo pnoys YTA OL 


SHUSUNITOT 07 SSSTOTSTY 


"UI Op Ul papnyour sdurpury 19 Uondeg yeIp dy) OUT poyerodsoout aq P[noys 

DAOQE PSUl]INO JOUUBUT dy} UT LONRIIFIIDN-JJ9s Sty) optAoad 0} JUaUNTUTWUOD ay] *poyadut0s useq 

aavy WUarealnbe sayy JO ‘saunsvour UONeBHIU pormber aup Jo [Te wy) Sunevorpur suyjO VdAW 

0} UONBIINAE9-J]9s B oplAoid 0} sjuguodorg amber | ‘uauodorg oy Aq pounoysod Jo pojonyjsuos 

Ayjenjoe oue oayeuloyy powayosg ou} ut juouodorg om Aq poidope sainseoul Uoonpal 

SUOISSIWA OPH fe wy) amsua OF “uoTPBUSWIOTduAT 10) afNpayos vB pur ‘(WONONsUOS jeNjoR 

Surmmoyiod 40 uoYONsUOO pue UsIsop Surpuny Joyj19) UoTeyUoWO|duAt 10y ajqisuodsal sensed 

au Ajnuopt ‘amseow pesodoid yore Jo s]SO9 [PNPLAIPUT oY] SBUITSe ‘samMsRoUl UOHBSNIU osoyy 

quouraydunt 0} SUsUTUTUIOD Iea]d UTEIWOD PMNOYsS YIe{ SY], “SANBUIAI[Y paLiayarg S,wodssey] TIM 

poyeroosse joudunt Jo wore Yove Joy sBurpury [9 UOKSag Yexp opnyout osye pynoys soydeyo sty 
‘sonsraul uonesyiu pesodoad Surzueuuns Ja\deys oyeredes v apnyjour pynoys Yq Oy], 






Td [9 UORSES YeIG/UORESH A 

“Surouanbas pue Burseyd yooford aquosap osye pmnoys yf ‘samsRow UONesHrUT 

pure ‘uoneziuurut ‘oouvproae AyQuap! pue Ayyenb Joye pure ‘oysBM Snoprezey pure pros ‘oye 
‘Ayryenb sre ‘asiou Surpnyout ‘syoedun pouod uononsysuos AyQuapt pynoys YT VA ALL 


POHsg WORSTTSHIOS 


‘syuejni[od Ire snopiezey Joy}0 pur JoyeUl ayejnored 0} JoLueg penuajod 

B FuUNLasd 0} SoyRIad }I SB SpOOyIOgYsIoU puR Ppoyyste ay) UsEMI0q UStsop pue oIs 9G) UO sUOTRIO] 

SuIpjing saneMaye JO syyeuaq sanejal pu yeNUaiod ayy Japisuod pjnoys yodsseyy “‘Wodire 

au) punoze siaSuassed Jursng pue Yuoudmbe ywoddns punosd ‘syrum Jomod Arerprxne uo souRlfoI 

Burseaisop pue suonesodo aye3 ut-Bnjd 0} ssa0oe yoamtp BurprAoad Jo syyouaq Jo sjordurr ay 

Ayquenb pmnoys YIF 2yL "SUOIssIUa a]91Y9A JO}OUT apisie pue FSH poyeroosse pus suoneiado 

punosd qed ul sadaeyo den]PAd 0} SUONIPUOD JeaX-ainjny pue SuNsIxa 10} suonesodo punosd 
OpIsMe OJ syuRIN][Od BAI1I9 Y qe] OY} JOJ ATOWOAUI SUOISSIUNO Ue SpNjoUT [IM WA OL 





TEN ay 


*S}SBODIOJ (MENT SU} 0} poreduioo AjrunuMMI0D Surpunouns 

ay) UIYIIM pue yodiry ueBo'T UO UONRIQIA puk asTOU osvoroUT/IO}[e ‘A[BRQUD}Od ‘pue xTUI }99]y BY) 
yoo p|NOM sprepuwis ANsnNpul jUoLMd 0} poyon.jsuod soye3 Mou JO uONIppe oy} Jooym AJHUpr 
STOZ “91 49qQuID00q] 


aqeoy ted ANA persl #VAa 


A-50 


Appendix A, MEPA Certificates and Responses to Comments 


si 
uoyhog " ws9]Ig 

Aajosag oof 

Jopiag Ayey 

wey Aore> 

asoy OIAq 

uoLa|PpEA\ BIONTET 

eanejuasaiday QyD ueSoy] voy ‘uesuensuyd “] ApulD 
ISNA], pueT PeamuUOUTWOD “UBL “Wy UTA 

PIYSeY TV 2]01N 

uoneoossy JoqIep{ UO|sOg 

ACY ON 

Toplauyog B19, 

apres suusq 

Avy oueyy und] 

oaneiuasaday DVO Hodsseyy “yIN JO andeoq [esuUOMAUY ‘UosMEW LOL 
FOYPIY SOUMES 2 OLB 

YOPAA\ Wort] ATePA 

JOY}OOY yf VIVO 

ueUulpedy ony 

J9]19Z PIB128D *H 

a]peog BIOs 

(ONT ,yZ) HEY Mr 

BuopieD eloury 

uuepy ueydaig 

Aayye Ay UyOL 

sopeay Aig 

Agures weg, 

Pyeuoqaey, uaayjoD 

sa0n euuog 

Aapaepy wo], 

SHoqoy wir 

SEFYS I9INY Joy s1OgYBION [INH “Hay Yue 

WOURDIJag JO Prvog UoIL| “UOTUOD usaryey 

UBLIPeaLJ SIO] 

Weun) UeBMOY 

geping “y Auey 

uppofd Aouen 

aanejuasaiday DY) Hodsseyy pue Dy ueso7 juowjeg ‘equiessey wok 
Isseqedt |, OUUBO] 

saneuasaiday YD UeBo7y weyuo Ay ‘ouewoy IIIf 

amoy Adare} ] 

Avy wpeqeziia 

UBvUIay UBC] puke SSO, BIOSID 

preqqiH woses 

Couy “YTV) paresodioouy ‘jarjay edu yodsy Jo Jyeyaq uo “ayo W uoIy 
worDWIeD UIT]OD 

yooyseT euNsYyD 

(2ane] 51) HOY Wr 


SLOZ ‘91 49qQuIS99q aeoyTHID ANA 


$10Z/60/Z1 
S107/60/Z1 
S10Z/60/Z1 
$107/60/Z1 
S107/60/71 
SL07%/60/C1 
S107Z/60/Z1 
S107/60/Z1 
SLOZ/60/Z1 
$102/60/Z1 
S1OZ/60/Z1 
SLOT/60/Z1 
$107/60/71 
S107Z/60/Z1 
SLOZ/60/T1 
STOT/60/Z1 
$107/60/T1 
S107/60/Z1 
SLO7/60/71 
$107/60/Z1 
S10Z/60/T1 
S107/60/Z1 
$107/60/71 
$107Z/60/C1 
S10Z/60/T1 
SLO7/60/71 
S10@/60/Z1 
S107Z/60/CL 
SLOZ/60/C1 
$107/60/Z1 
S107Z/60/Z1 
SLOZ/60/ZI 
S107/60/Z1 
SLOZ/60/Z1 
$107/60/Z1 
S107Z/60/Z1 
S107Z/60/Z1 
$107/60/Z1 
S107C/60/Z1 
S107/60/C1 
$102/60/Z1 
$107/60/Z1 
SLOZ/60/Z1 
S10Z/60/71 
S102/60/Z1 
$107/60/Z1 
S1OZ/60/Z1 
SLO7Z/60/E1 


bers #VAF 


Zl 
wu .O A 
BUIBVE’] JO[IOUNOD ‘orepEy, DANMIWASaIday ‘Joona JOBUAg 
aanequasauday J¥D vodsseyy pue DyD uRTo] uoywurjry ‘ouwiD “f yUBLY 
uosdwoyy, sunsuyD 
Uopprd BIN pue eply 
aIPPra uAqoy 
BYJIOBIH BLE 
YUN surporw 
isduang essteD pur piacq 
qUON ”] suey 
uynbeg [ned 
JOH] Assi pur aaayg 
ueky “f Arey 
SBMIUYT sours 
34907 est'T 
jnowwy sodi0eH 
SPUA'] BOD9q9yT 
Joe], [oreD 
Jaqaa] wAyne yy 
uewdrys 191%q 
uosuog Aer 
uouury weg 
SuLi07] wjoureg 
ZO ejosuy 
WeoToRYY o][turED) 
(eyep poyoene Yim) Aowyoo’] Jory 
O]}oLEsseg SUSY 
yosny AT] 
997 HL 
Aaryduing stxopy 
vuadeyeD lopeales 
DABAN MOULIN 
Aojreg ueq 
(S1/ZO/Z1 Porep) UoNeIOOssy PooyLogysION 
ITO SOLYor puk UOIEISOSSY SIAL} [ITH Of3eg au} Jo J7BYOq uo oUBD jaruE 
SHMD "7 BdISsef 
soury df elle 
SUOUITS J>eYyoI pue uosdT Ty 
oO. 1d offered 
Aaumog vipueg 
3oo'] BIDAGIY 
OURISE) SITEULION, 
o1de] Aourny 
J9BIZJON poquztyq Arey 
poAy vusjepseyy 
ALND OUIBIIOT 
yosny est] 
St]Jouojuy UYyor 


S107 ‘91 FQuiaceq areoymed ANA 


$107/60/Z1 
$10Z/60/Z1 
$102/60/71 
$107/60/Z1 
$107/60/C1 
SLOZ/60/71 
$102/60/Z1 
SLOZ/60/ZL 
$102/60/Z1 
S107Z/60/Z1 
S10Z/60/ZI 
$107@/60/Z1 
$107/60/Z1 
S107/60/ZI 
S10C/60/71 
ST0C/60/Z1 
SLOT/60/ZL 
S107/60/C1 
S1O7/60/Z1 
$107/60/71 
$107Z/60/Z1 
SLO7/60/Z1 
$10¢/60/Cl 
S107/60/71 
$10Z/80/Z1 
$10@/80/71 
$102/80/Z1 
SLOC/80/Z1 
S102/80/C1 
$102/80/Z1 
S107/80/ZI 
SLOC/80/Z1 
$107/80/T1 


S107/80/ZI 
S10Z/80/CI 
$102/80/Z1 
$102/80/Z1 
S1O7Z/80/Z1 
S10Z/80/Z1 
$107Z/80/71 
$107/80/Z1 
$102/80/Z1 
SLOZ/80/Z1 
$102/80/Z1 
SLOZ/80/Z1 
$102/80/Z1 
S102/80/Z1 


persl #VE 


A-51 


Appendix A, MEPA Certificates and Responses to Comments 


jueyg yay A[euoquayuy a8eg sty, 





6l 


oad Ud /IVN 


(YAO) seomnosay AF1auy Jo yuouredaq, 
Aoig woqeziy 

uosrepuy “gq UeT|I) 

(1g ne12Ag 861) “A'V 

(qs sours Z1p) Ua 

jouyeyy eAue 

UOploy jeraed 

(4g UeIPHIAW Zp) ‘d' 

(aay SIBAOID Sp) “AA 

Uea TB] prempy 

UBa JIB DOUDyy 

JOAL yor 

slang asso 

ay A\ Uaamey] 

Aomureyy og Arey 

quaupedacy [eUsWUOMAUY — UOYsOg Jo AID 
(ONT pyZ) “HORI SYD 

(WZD) wWeulsdeuRy 9UOZ [eISBOD JO d9I]JO SHesnyoessey] 
Aa peag “f Newey sanrewosaiday 

Sraquame’y Asiog 

sojnodossen ouric] pur ad10an 

(OSM) UorsstmmWOD Jomog pur Jaye Uosog 
wiry uookeer 

uneal[sy 91q9°q 

IPIUYS Molpuy 

UeUuNystay4 Cl] 

BUODI] BURA 

yoAg ua Bre 

ATP STV[PH Ig BUT, 

radoo uaydaig 

wl[eleg-SeBiog ApUulD 

Joseuny UMO] Bundy ‘jn JO UMO], ‘oydurey “g sourer 
Bruouy preyory 

Opfelesseg jeeyory 

uudyy plaeq 


$107 “91 saquiacaqy swoyIa) ANA 


S1oz/st/el 
Slozecl/et 
SLOC/LI/C1 
S10C/11/Z1 
SLOC/T 1/71 
Sloz/t/el 
SLOz/T1/Z1 
SIOC/LI/ZI 
SLOU/TT/Z1 
SLOz/L 21 
SLOZ/TL/ZI 
SIOC/L1/Z1 
SLOZ/L1/Z1 
SLOZ/LL/ZT 
SLOC/TL/ZL 
S1OZ/L1/Z1 
SLOZ/I1/Z1 
SLOZ/TV/ZI 
STOZ/OL/Z1 
S1OZ/OL/T1 
SLOZ/OL/ZL 
SlOc/Ol/el 
SLOZ/OL/Z1 
S107/60/T1 
$102/60/Z1 
S107Z/60/Z1 
SL07/60/71 
$107/60/T1 
S107/60/71 
$107/60/C1 
SLOT/60/T1 
S107Z/60/Z1 
S107/60/CI 
$102/60/71 
S10Z/60/T1 


bers! #Vded 


A-52 


Appendix A, MEPA Certificates and Responses to Comments 


"Ydy pue YdSq au} YBnoiy} passaippe aq oO} anuljuODd 
JIM syeduu! aAeinuND “uoNINpay suoissiwz/ANOND sy ‘7 JaydeyD ul spedui Ayjenb 
Jje apIm-Yodly ‘aaiyejnuund uo syiodas YGF STOZ sly} ‘Ayejasoas ayy Aq payaiip sy 


‘suoljzeiado Wodly ||e1aAo JO s}DedwI aaiye;nuuNd 

pue auljaseg uo Yoda 0} aNuUOD ||IM YdSF 9TOZ Pue YGF STOZ ay ‘sHuljl Hyloads 
-peafoid jenpiaipul ay} syuawajdwos YydIyM }x9}U0) Huluue|d au} apiAoid syoda, jenuue 
s,Modssey ‘Yous U] ‘sassad0id maine ajesedas e obsapun mainal ([Wd4N] PV AD!|0d 
je}UaWUOIIAU [EUOIIEN) [Bape JO ([WdaW] OV Ad!/Og Je}UsWIUOJIAUA syasnydesse\|) 
ajeys asinbas yey} s~alOld ,,,YdS4 6E6T AY} U! UOIssNdsIp pue UOISNIDU! Jo siseq 

au} UO Ajajos YING aq UeD sya[oid DYIDads OU ‘Yodssey| Aq UO!JeJapPIsUOD JapUN s}dadUOD 
Buluuejd ainynj pue Woduiy uebo7 10} pasodoid syafosd 410} 3xa}U09 Huluue|d peosg ay} 
aplaoid syqq pue YdS3 UO] al? al!UM,, ' YdS7 666T AY} 0} UONINPO.UT ay} U! payers sy 


‘G07 YOnojy} s}jaedwi ssasse ||IM 

pue 9TOZ Ul SUO!IPUOD UO YOd—al ||IM YdSF 9LOZ P42 “STOZ u! SuoIssiwa LoOdsy UO s}iodal 
uononpay suoissiwiz/AMOnd ANY 'Z 183deyD “YqI ay} pue YdSq au} u! Ayjenb se uo Yoda 
pue sainseaw Uol}INpa sUOIssIWa JO AjI|IGQeD1|\dde ay} ssasse 0} aNuUIJUOD ||IM Wodssey| 


‘ayeiudoidde se ‘sBuljlt YdSa/NG 24N}Ny ul UO 


payvoda aq |IIm paloig UOIEZIWUJapOY| J [EUIWWA] BU} 0} DYI9ads UOHEWOJU! |EUOIPpPY 


"}X9]UOD BPIM-LOd le ‘Japeoiq ay} ul pazAjeue pue 
paJapisuod aq 0} Wodury uebo7 ye spafoid jenpiaipul moje 0} (W9q) Suleyy [eyUaWUOIIAUA 


pue AB6Jauz JO ad1JO aAINDaxJ BY} YIM padojanap sem ssad0Jd sIU| “SUOI}IPUOD Huljesado 


ainjny payediojue pue uasind UO pasegq suolesiado Yoduiy UeHO7 jo s}Da4Ja aAlze;nUNd 
ay} pafoid pue ‘azAjeue ‘aqudsap 0} paubisap AjjedyI9ads syuodas je}UaWUUOIIAUa 
jenuue BHulysijqnd 40} *s‘fQ ay} ul suoduie pue sainuabe 9323s Huowe anbiun si podssep| 





“gE0zZ YOnosYy suolesado Wodule |Jesao Jo syoeduI aAl}e;NUuNd ssasse |IIM YdSI 9LOZ 
HulWOIYUOJ BYL “STOZ JO} sped! apim-Hoduly ‘aAijejnuund uo syodas YGF STOZ SIUL 


"ssad0id Yyqq pue (YdSq) HOday Huluuejg pue snye}s je}U@WUOIIAUA 

Hulobuo ay} yBnosy} passasppe aq 0} anulqUOd ||IM Ye “(YQF) Oday vjDG JDJ UaWUOIIAUT 
SIOZ Sly} 40 ‘uo4Dpodsupsy JDUOIbay ‘py Ja}deyD Ul passaippe s! UOI}eWOdsued} jeudIHay 
asuodsay 


‘pefoid 3 JeulWa] 84} Jo MaiAas DyIDAads aloud 


yBnosy} OU “YqW pue YdSq ay} YHnoiu} passaippe 
aq 0} aNUUOD |[IM syed! Ayenb se aAye;nunD 


"Uda ay) pue YdSq aUy Ul Ayjenb 

Je UO Yoda pue ajqesijeJd jUa}xXa BU} 0} seinseaw 
uol}INpal suOlssiwa 4o ApjIqed|\dde ay} ssasse 

0} anulUOd |JIM Yodssey| ‘Hulseasdu! Ajje}UsLUadUI 
91@ SUOISSILUA [€}0} }eY} Pa}esjSUOWAP YI VLOZ PUL 


‘pafoid J yeulweay ay} Jo MalAas 

ayloeds yafoud YyBnosy} Jou ‘Yq pue YdSq eu} YyYBnosy} 
passasppe aq 0} anulquod |IIM speduu! aaije;nuunD 
“MalAad Dyl9ads 

-peafoid siy} yBnosU} you ‘Yqy pue YqSq ay} YBnosUy 
passaippe aq 0} anuljUod ||IM UOHeyodsued} jeucIBay 
"[1e1 0} pue spoduie jeuciGas 0} jaAes} Hulpanip uo 


siseyUdwia Ue apPN|dU! 0} aNuU!,UOD JIM s}DedLu! s,uUebO7 


ayebiqiw 0} saibaze1j}s W49}-Huo] yey} aHpajmouype | 
yuaulUui0O5 


uoljonpey 
SUOISSILUJ 
/AUIEND ANY 


uoljonpey 
SUOISSILUJ 
/AUIEND ANY 


Je49ua5 


uoneyodsuel 
jeuoibay 


Ajejaioas ‘uojeag Maye 


Ajejaias ‘uojeag Maye 


Ajejaioas ‘uojyeag mauyey 


Ajejaioas ‘uojeag Maye 
Joyjny # }UaWWIOD 





53 


A 


tes and Responses to Comments 


Itica 


MEPA Certi 


ix A, 


Append 


"JULIAJOO} ody ayy UIYZM pazINysUOD 
aq Aew sadeds Huned jeuolippe ou ‘adejd ul si ded azaas4 Hupped JUaLND ay} alu 


,, UOed0| ajBuls e ye sadeds Buried mau asow JO QQO'T JO UOIIDNAISUOD,, 

Jo} YWoday yeduy jeyuauuoIAUW Aioyepuew e Jo UONeJedaid YHnosy} ‘(e)(9) 

COLL WD TOE JepUN mainas Wd4W 0} Pa!qns aie Yoduily UeHoOT ye (s)eabeseH Buried 
jeuoijippe pasodoud au, ‘asn Hulysixa ue se Hupied sapnyoul AjjUasND says asay} JO yeJ 
‘(sjaBeseb ay} 10} suoized0] Hulyis Wodily-uO om} pasodoid sey Wodsseyy ‘suoissiwa je 
a)DIYaA payeldosse pue pajane} SajIWW ajDI4aA pajejai-Jabuassed Jie jeuoibas aanpas pjnom 
saoeds burned mau ay JaUUeW aAlzsUas A]]}e}UaLUUOIIAUAa Ue Ul pa}oNJjsuOD pue pauue|d 
aq pjnom pue yoduly ay} je Buried 10} puewap Jabuassed jie payedioiue pue Bulsixa 
ayepowwodIe 0} papuajul ase sadeds mau ay] ‘sdiu} dn-yD1d/jJo-doup ajqesisapun 
Ajjeyuawuo|AUa ssaippe 0} AHaze1}s BAlsuayasdwod s,odsseyy Jo Wed si yDafod 

SIYL ‘8Z9814 Huped ay} 0} JUBWPUae Ue 0} Palqns ‘ody UebO7 Ye sadeds Huljied 
JelIDJaWIWOD HOdJIy-UO MAU QQO’S 0} dN pjing 0} sasodoid yiodssey| ‘ue|g JUBWAabeueW| 
BHupyed W4a}-Hu07 sz Y}M JUa}sISUOD “WOduly UeHOT }e sajdIYyan paryjed AjjeissauIWOd 
JEUOITIPPe SWOS JO} MO||E 0} ‘OE'Z YWD OTE ‘UONHe|NBay azaas4 Hurjseg Wodly 

uebo7 ay} puawe 0} (qAqsse|\|) UOIDA}OJg [E}UBWUOJIAUJ JO JUaWedaq sWasnuressep| 
ay} Aq panss! ‘abueys AsojzejnBa yeip e Jo |eAoidde ay} UO pajedipaid si YDIyM 


paloig buried Wodsry ue6o7 ay} Jo aseyd ubisap pue Huluuejd jenjdaduod ul si Wodssep\ 


yuodny uvbo7 wo pud 0} ssad2y punosy ‘g Ja}dey> ul ue|d sy} 

uo Hodel YGF SIOZ sly} pue YGF PLOT PUL YGF ELOZ/ZTOT ey} ul paysijqnd Ajjeuibii0 
Sem ue]q JUaWAabeUeY] Buried Wia)-Buo7 ayL ‘Huljed paulesjsuod s,yodury uebo7 
UUM pajeldosse suoljesado pue ‘Buloud ‘Ajddns buried ay} ssaippe 0} papuayul si yum 
‘ued Juawabeuey| Hupjieg wias-6u07 s,yodssey 0} sajyepdn sjyuawinds0p YyGJ STOZ SIUL 


"UGy pue YdSq ayy YBnoiy} 

passaippe aq 0} ANU!}UOD ||IM SaNss! asay| ‘UONINpaY suOISSIWIF/AOND Ay ‘ZL JaydeyD ul 
payioda si siskjeue Ayyjenb sie auL ‘wWodny uDbo7 Wo4 puD 0} ssaddy PUNOID 'g JaydeyD UI 
BHuned pue uojeywodsues} punoi6 uo sodas YGF SIOZ Siu} ‘Aleyasaas au} Aq payaiip sv 
asuodsay 


‘seare Buried wia}-1J0ys J0/pue ssaoze apisqno 
Hulpnyjou! ‘yefoid uoeziusapoy| J [eUIWIA! ay} 

Jo ubIsap 10} suoijedijduu! aney Aew anss! buried ay} 
ssauppe 0} saibajesj5 ‘Buried pauiesjsuoo s,uebo7 YM 
pazeldosse suoijesado pue Burdud ‘Ajddns buried ay} 
ssalppe 0} papuaju! ue|g JUawabeuey| Bupjieg Wal 
-6uo7 e Huldojanap si Wodssepy Jeu} SA}eI!IPU! YQA LOZ 
ay ‘sanss! uol}eyOdsues} punob uo sisAjeue Jo Apog 
jeluejsqns e apnjoul sayepdn yqq jenuue pue yqsSq aUL 


‘uolsuedxq J [Pula] AY} Jo MalAad DIJI9ads 
pafoid siy} yOnosy} JOU ‘Yq Pue YdSq ey} YOnosy} 
passaippe aq 0} anuljUOd |/IM YydIUmM ‘sisAjeue Ayjenb 

Jie aaye;nuund Aue jo juaUOdWOD JUueLOdu! Ue ale pue 
‘sypedul anejnuund Jo uoissndsip Aue 0} JUeAa|ad Ajea]> 
ase Huped pue uolyeyodsues} punosb jo sanssi ayL 
quawiwo) 


ssadd.y PuNnosy 


Ayjend 47 
/ssa207 punoly 


Ajejaioas ‘uojeag Maye 


Ajejaioas ‘uojeag Maye 
Joyjny # }UaWWIOD 





54 


A 


tes and Responses to Comments 


Itica 


MEPA Certi 


Appendix A 


“s]SeD9JO} Bale JEUIWUA} (S,VV4) S,UOe}SIUILUPY UO!eIAY JeJapej ay} 0} UaAIB aq osje 
JIM UOeJapIsudZ s10}De} D1YdeuBowap pue ‘2!WOUODA ‘spuai} Aujsnpu! UO!}eIAe UO paseq 
SEOZ YBnosy} sjana] AyAijoe JaBUassed pue suoljesado yesose ajyepdn |jIM YdSF 9LOZ BUL 


‘(uod.ny upbo7 wou, puod 

0} ssa00Y pUNOsy 'g Jaydeyd) ued juawabeuep| Bupeg Wue|-6u07 s,odssep jo snje}s 
au} pue “(uoonpay suorssiwz/ANONO AY ‘ZL JaydeyD) suo!puod Ayyenb sie ‘( juawaogqy 
asion ‘9 Ja}deyD) asiou apim-Yoduiy $o JUaUSsasse Ue SAaPN|PU! YGF STOZ aUL 


“g€07 YOnosy} syaedu! aatyejnuind pue 
suoljesado Yodule Buipse6as s}UaWIWOD ssaippe ||IM YdS7 9LOZ ay} pue YGF SIOZ SIUL 


‘suoljesado Yodle ||e1aAo Jo sedi! aaije;nuind 
pue auljaseq Uo Yoda anulUOd ||IM_ YdSF 9TOZ Huimojjoy ayy pue YGF STOT Siu sHuyy 
dyIDads-peafoid ‘|enpiAipu! ay} s}UaWa|dWod Yd!YM 3x9}U0) HuluUe|d ay} apiAosd syodas 

jenuue sjodssey ‘W10Ys UT “ssad0id MaiAal ajeiedas e OHJapUN Maina (WAN) |e1aPa} 

JO (Wd4W) 2323S asinbas yey} sDElOld ,,YdSI 666T 2} Ul UOISSNISIP pue UOIsN|DUI JO siseq 
ay} UO Ajajos YING aq UeD syafo1d DYIDads OU ‘OdsseW Aq UOIJeJapIsuOD JapUN s}dadU0D 
Buluuejd ainynj pue Woduiy uebo7 10} pasodoid syafosd 410} 3xa}U09 Huluue|d peosg ay} 
apiaoid syqq pue YdS¥ UeGO7 ay} alIUM,, ‘YdS3 666T 24} 0} UONINPoO. IU] ay} U! payers sy 


‘passasse 

aq ued Poduiy uebo7 Je s}oeduu! jeJUaUUOIIAUA |2}0} a4} UI SeHUeYD YIYM UIYIM 
'JX9]UOD [249A Ue aPIAOId sodas aU ‘WOdry UeGO7 ye suo|eJado Ul saHueYD |]e19A0 

JO PapJa |e}UaLUUOIIAUA BY} Ssasse soda asaU| (Yq) SHOday eyeq jeyUaWUOIIAUA 
WIJ9U! YUM (YdSq) SHOday Huluue|g pue snyejs je}UaWUOIIAUJ pa|je> Mou ale pue 

(UID) Moday yeduuy jeyUaWUOIIAUA JWaUaH ay} pa|jed alam sodai jenuue asau} ‘AjjelyUy 
‘GLGET B2UIS MAIAaI DIIGnd JO} pue Wa JO} SHOdas jenuue Bulonpoid uaaq sey yodssew 


“SMO||O} SS9D01d Bulpueys-Huo] 324} JO MalAJBAO 

Jaliq V }X8]U0D apim-Yodule ‘Wapeosg ay} ul paezAjeue pue pasapisuod aq oO} Woduly 
uebo7 3e syefoid jenpiaipul mojje 0} padojanap sem ssad0id siy| ‘suoi}ipPUuo? Huljyesado 
ainjny payediojue pue Juasind UO pasegq suolesiado Yoduiy UeHo7 Jo s}Da4J9 anl}e;nuuNd 
au} pealoid pue ‘azAjeue ‘aqiiosap 0} paubisap AjjedJI9eds soda je}UaWUOIIAUa 
jenuue BHulysijqnd 40} SA ay} ul suoduie pue sainuabe 9323s Huowe anbiun si podssey| 
asuodsay 


“(Alessadau 

4!) UdSA TIOZ 84} 0} JUanbasqns pasinsz0 yey} 

peafoig uoljeziusapoy\ J [eulwWJa| ay} Ul sabueY ay} UO 
paseq suoleafoid yymolb asiaad pjnous YdSq 9TOZ eUL 


‘juawabeuew Bul ed wia}-Huo] pue ‘Ayjenb 
de ‘asiou uo Hulyiodai sapnyjou! adods Yqq STOZ eUL 


"sjUaLUNDOP Yqq 40/pue YdSq JUaNbasqns ul s}jedul 
aaiyejnuind pue suoijesado Yoduie Bulpsebas syuauw0d 
0} puodsa 0} podsseyy Hulsinbas we | ‘Wodiry uebo7 
JO} BINJINAS MAIAAI WqIW BY} YUM JUAa}SISUOD ‘pue 
asiou pue ‘Ayijenb sie ‘Hupjied pue 3144e1} 0} Hululeyad 
speduil apim-Yodule aaizejnuind YM sUJaDUOD 

SIE] JEU} S19}}8] JUBLULWOD 94} JO UOI}UHODaI UT 


‘UO!}e/OSI 
UI Pamala JOU ase s}afoid JeU} ainsua PUe Ja4}0 

yoed JUaWa|dWod ||IM Aa} ‘syDe1} ayeredas UO passasse 
8q 0} anu!jUOD [IM speduul DI9ads pafosd pue sjoedui 
aAe;NuND “‘Wodiny uebo7 Jo syeduu! aayejnuind 

pue suejd wa}-BHuo] Jo 3Xx8}U0D au} UIY}M syefosd 
JENPIAIPU! YUM payeldosse sjredw! Ayi}Uap! 0} sanulyUOD 
pue sey Wodssey yey} Saj}ejjsuoWap AjJea]9 MalAal 
Wd4W JO psoas auy ‘syed! aarye;nuund jo siskjeue pue 
Buluuejd wa}-Huo] siy} JO }x9}UOD BU} UIYYIM spaadoid 
spafoid |enpiaAipul Jo MalAay ‘saunseaw Uo!eBIzIW 

pue ‘syoeduu! jeyUawUOIAUa ‘suoleiado ody UeH07 
Jo sisXjeue aaiejnuind e apiaoid Yq pue YdSq 2UL 
yuawiwio) 


sjane AWAnoy 


i Aue}2 1985 ‘uoleag MeUHeIl V 


Je4ouay 


Je4ou9a5 


sidol 


Ajejaioas ‘uojeag Maye 


Ajejainas ‘uojeag mayyey 87D 


Ajejaioas ‘uojeag Maye 
Joyjny # }UaWWIOD 





tes and Responses to Comments 


Itica 


MEPA Certi 


ix A, 


Append 


‘podiny uvbo7 wod pub 0} ssa2VV puno/y ‘g 1a}dey> ul Buluue|d ssad.e punosbh 

pue ‘diysiapu ‘azeys aPOW AQH UO soda YG STOZ SIYL ‘alqeyiene Aylneded aury anig 
juedpIUBIs |II9S S| 1a} ‘siaBuassed se Aq asn aul] anjg Jo Huljqnop e YyyM UaAq “UOIDAIIP 
yead ay} ul unoy yead ay} Bulnp aur] anjg ay} UO (Jasuled} AY) UIYWM ajqejiene adeds 
Jabuassed) AyIDeded anasas JUeDIIUBIS SI 8194} YY} S9}e9!IPU! AUT] aN|g (VLA) AWouny 
uoneyodsuess Aeg sywasnysessey| au} UO AjIDeded Jase.) PUe CiIYysJap JO MAaIAaI 
asuodsay 





“suol}esapisuod Buluuejd ssaoe 


punoJ6 pue ‘azeys apowW AQH ay} ul sabueypd ‘diysiapu 
pajedisijue ay Ayuap! pue uoleys Woduiy ay} 0} 
UOl}IaUUOD pasodo.d ay} 39a|JaJ1 pjnoys osje pjnous I 
quawiwio) 


ssaddy PUNOID 
sidol 


Ajejaias ‘uojeag Maye 
Joyjny # }UaWWIOD 


6 


A-5 


Appendix A, MEPA Certificates and Responses to Comments 


Boston-Logan International Airport 2015 EDR 


Copy of the Secretary of the Executive Office of 
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issued for the Terminal E Modernization Project 
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Boston-Logan International Airport 2015 EDR 


Copy of the Secretary of the Executive Office of 
Energy and Environmental Affairs Certificate 
issued for the Terminal E Modernization Project 
Final Environmental Assessment/Environmental 
Impact Report 
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Appendix A, MEPA Certificates and Responses to Comments 


Boston-Logan International Airport 2015 EDR 


Comment Letters and Responses 


The seven comment letters received by the Massachusetts Environmental Policy Act (MEPA) Office on the 
2014 Environmental Data Report (EDR) are reprinted here in the order shown below. As requested in the 
Secretary of the Executive Office of Energy and Environmental Affairs’ Certificate, Massport has provided 
responses to substantive comments raised in the following letters: 


Richard C. Rossi, City Manager, City of Cambridge 

Cindy L. Christiansen, PhD., Town of Milton resident 

Board of Selectmen of the Town of Milton, H. Thomas Hurley, David T. Burnes, and Kathleen M. Conlon 
Jill Valdes Horwood and Julie Wormser, The Boston Harbor Association 

Stephen H. Kaiser, PhD, City of Cambridge resident 

Nancy S. Timmerman, P.E., consultant in Acoustics and Noise Control 


Robert D'Amico, Boston Transportation Department 
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City of Cambridge 


Richard C. Rossi + rity Manager 





November 5, 2015 


Matthew Beaton, Secretary 

Executive Office of Energy and Environmental Affairs 
100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: EOEA #3247 Logan Airport 2014 EDR 
Dear Secretary Beaton: 


The City of Cambridge is pleased to have the opportunity to submit comments on Massport’s 2014 
Logan Environmental Data Report (EDR). 


The City of Cambridge continues to be greatly concerned about noise generated by the increasing 
number of flights at Logan and the use of runway 33L which increased for both arrivals and departures 
in 2014. These increases began in 2007, continued in 2008 and 2009, and reached 33% by 2010 but 
then fell due to construction at the runway ends. The levels have climbed again over the last two years, 
representing an increase of 33% when arrivals and departures are combined. 


This increase, combined with the RNAV put in place in 2013 which concentrated the path of flights over 
north Cambridge, has had a significant effect on the quality of life for many in that neighborhood. The 
City has asked for assistance from Massport only to be told that it was in the jurisdiction of the Federal 
Aviation Administration (FAA). The response from FAA was that it would only entertain requests to re- 
review this RNAV from Massport. The City of Cambridge would like MEPA to require that Massport 
cooperate with all affected communities, including Watertown, Belmont, Arlington and Somerville and 
make a formal request of the FAA to look at alternatives to the RNAV, including getting flights to higher 
altitudes sooner after take-off than they currently do. Massport and FAA should also cooperate on ways 
to reduce noise including requiring carriers at Logan to use newer, quieter technology, such as stage IV 
aircraft, as well as other methods to reduce the total noise generated by flights. 


| appreciate the MEPA office’s consideration of these concerns and look forward to your efforts to 
address them. Please feel free to contact Bill Deignan at 617-349-4632 or wdeignan@cambridgema.gov 


if you have any questions in regard to these comments. 


Very truly yours, 


A) 
fi he a C R p22A- 
| / 


Richard C. Rossi 
City Manager 


City Hall * 795 Mass mametes Avenue * Cambridge * Massachusetts + 0213 
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Lisa C. Peterson « Deputy City Manager 
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November 6, 2015 


The Honorable Matthew Beaton, Secretary 

Executive Office of Energy and Environmental Affairs 

Attn: Massachusetts Environmental Policy Act (“MEPA”) Office 
Anne Canaday, EEA No. 3247 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: Comments to Boston-Logan International Airport 2014 Environmental Data Report 
(2014 EDR), EOEA #3247 


The Town of Milton appreciates your efforts to inform communities of Boston Logan International 
Airport’s activities and environmental conditions through the 2014 Environmental Data report. Milton, a 
13.5 square miles town south of Logan, is one of the most heavily burdened communities as this current 
and previous EDRs/ESPRs show. There are three arrival paths, 4R, 4L GPS, and 4L visual, and a very low, 
relative to our distance from the runway, southbound departure RNAV path from R27 over our mostly 
residential community. These concentrated paths direct jets and turboprops over all of our six public 
school buildings, over the numerous private schools in our town, and our parks, sometimes for four or 
five days in a row with only a five hour break from the planes during the nighttime hours. Milton also 
suffers from southbound 33L departures, a route that could have been made to turn further west, and 
the frequent arrivals and departures from aircraft that do not follow the standard flight paths. 


Although there are responses to comments from my January 26, 2015 letter regarding the 2012-2013 
Environmental Status and Planning Report, several have not received the attention they deserve. | also 
note some new concerns specific to this 2014 report. 


1. The statistics in this report are questionable because of several inconsistencies. Errors like this 

bring into question the entire “Data Report”. Here are some examples. Please explain these. 
1. There is a difference of 10,027 jet operations between the numbers posted on the 

Massport site and those reported in the 2014 EDR for the 2014 calendar year. There is a 2-1 
difference of 11,382 in 2013, a difference of 7,128 in 2012, and a difference of 9,866 in 
2011. Which are correct? How do these inconsistencies affect the DNL estimates? 

2. On page 1-5 the report states that 4L was used more frequently in 2014 than in 2013. 
Massport data shows 4L was used for 4.7% of jets in 2014 (7,047) and 5.5% of jets in 2-2 
2013 (8,093). The 2014 EDR Table 6-5 reports that 4L was used for 5% of jets in 2014 


and 6% of jets in 2013 — again, a contradiction to the statement that the 4L was used 





more frequently in 2014 than in 2013. 

2. The parallel runways 4R and 4L are approximately 1,400 feet apart. Construction of new parallel 
runways cannot, by law, be built this close together today. The lack of separation, the overuse of 
these runways, and their common use when there are strong crosswinds sets up the likelihood 
of a catastrophic event over Milton. | ask that future EDRs and ESPRs include 

1. Statistics on the number of go-arounds by arrival runway ends 529 
2. The proportion of aircraft that required a go-around to land 
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3. Explanation of how go-arounds are counted in the runway use and in the estimated 
DNL 
3. The report comments to my concern last year about the A380 saying that the A380 is one of the 


Cont. 


quietest aircraft in existence. This might be true with respect to engine noise but it is not true 2-4 
with respect to noise generated from the aircraft frame and the fact that aircraft arriving over 
Milton have their wheels down at approximately 8 miles out. How is the difference in engine 





versus airframe noise for arrivals accounted for in your estimates of DNL? 

4. Non-compliance to FAA standards by the jets that overfly Milton continues to be a substantial 
problem for residents of Milton. In the EA for the 33L RNAV the 33L flightpath designates the 
planes to fly to CBEAR waypoint before turning south. Many planes do not follow the 
designated flightpath and turn before CBEAR thus flying at lower altitude over Milton. 
Approaches to runway 4R over Milton typically are lower than the 4R RNAV standard. Aircraft 
flying the 4L visual often are so low that residents report being “scared”. | again request that 

1. MASSPORT provide non-compliance statistics based on its radar data that is used to 
calculate DNL estimates in this report. 

2. Comparisons of MASSPORT DNL estimates to that of the FAA when the REAL 
CONTOURS software is not used. 

3. Massport reports the minimum, maximum, median, average, and standard deviation 2-5 
of the altitude used by aircraft arriving the 4L visual calculated at two Milton 
locations. 

4. Massport reports the minimum, maximum, median, average, and standard deviation 
of the altitude used by aircraft arriving the 4R calculated at two Milton locations. 

5. Next year’s Massport Environmental Data Report should use the AEDT software for its DNL 
estimates, as has been required since May 2015. | understand that there is an option in that 
software to output the measure of the imprecision of the DNL estimates (or the margin of 
error at the typical 95% confidence). | asked that, that this be added to the reports. Also, | 
request that the DNL estimates from the AEDT and the INS software packages be compared in 


2-6 





your next report. 

6. The May 2014 study by Hudda, et.al. of ultrafine particle counts as far as ten miles from the 
heavily used arrival runways at LAX indicate a concern for the amount of ultrafine particles 
residents of Milton are exposed to due to the heavily used 4R and 4L arrival runways. We 
understand that ultrafine particles currently are not regulated. The 2014 EDR comment to the 
concern | raised last year is inadequate and given the fact that there have been two additional 
peer-reviewed studies (in Ontario and the Netherland) since the May 2014 study at LAX, it 
appears that the response that the ESPRs/EDRs will report on the findings of other studies has 2-7 
not happened. | have attached a report | created for the Chair of Milton’s School Committee on 
the health effects of traffic pollution on children’s and adult’s health. Given that MASSPORT 
has the equipment to study air pollution from aircraft that overly our town, | request a study 2-8 
of air pollution be conducted along the 4R and 4L RNAV paths when in use for arrivals. 

7. We continue to note the unfair runway use distribution for arrivals. MASSPORT reports NE 
winds approximately 18% of the time and southeast winds about 17% of the time. However, 2-9 





runways 4R/4L arrivals receive about 35% of the jet arrivals, the recent Volpe analysis for the 4L 
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RNAVS used a rate of 40%, but 15R, what should be the runway of choice with SE winds, only 
receives about 1% of the arrivals. How is this equitable or fair and what will MASSPORT do to 
fix this inequity of noise and air pollution burden forced onto our town? 

8. The non-jet arrivals and departures over Milton also are excessive. Our community is very 
concerned about the pollution from these low-flying planes from their use of leaded fuel. As the 
flight track maps in the report show, our community receives a substantial percentage of these 
flights too. We ask that MASSPORT conduct studies of lead poisoning in communities under 
these flight paths. 


Cindy L. Christiansen, PhD 
59 Collamore St. 
Milton, MA 02186 


cLcMilton@gmail.com 


Logan CAC representative, Milton 


1 attachment 
cc: Milton Board of Selectmen 
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Introduction: how and why this document was created 


This document contains an introduction and four other parts 

1. What are particulates? This section takes an article from Tufts University and reduces it toa 
2-page summary. 

2. Scientific references on evidence that areas under aircraft arrival paths and communities 
around airports have air pollution similar to that found close to highways 

3. Scientific references on the assocation between air and noise pollution and children’s health 

4. Scientific references on the assocation between air and noise pollution and adult’s health 


The document is meant to give an overview of recent, high-quality scientific studies of noise 
and air pollution from aircraft. It shows that air pollution from airplane arrivals is similar to air 
pollution from highway traffic. It then reports strong evidence that exposure to this type of 
pollution is associated with increased risk of autism and asthma in children and in cardiovasular 
disease, mortality, lung cancer, and chronic obstructive pulmonary disease (COPD) in adults. 
Should we be concerned? Yes, concerned enough to request, support, even demand, air quality 
testing and studies of noise and effects of ultrafine particles on health. 


There are many more health studies and findings, but (most of) the studies included here are 
well-regarded by experts in these fields. Although the Logan health study was not peer- 
reviewed, it is included because of its relevance to our location. 


One topic in section 4 (adults) was included because of some residents concerns about a 
possible breast cancer cluster in Milton. As noted in that section, the evidence of association 
between pollution and breast cancer is not strong, but worth flagging as a possibility given 
some residents’ concerns. 


It is not news that pollution from engines that burn petroleum products is bad for our health. 


However, questions remain as to how much of the pollution from the aircraft that fly over 
Milton is in our air or on our homes, cars, etc. We need studies that measure pollution to have 
a better understanding of this. With respect to noise pollution, we know from personal 
experience that many residents have anxiety, sleep-disturbance, limited outdoor time, and 
other physical and mental health reactions to the excessive noise from the concentrated flight 
paths over most of Milton. 


We should not overstate these results but should continue to gather more information; it is the 
responsible thing to do for Milton’s residents and also for the residents in cities and towns 
where similar burdens from planes exist. 


Social justice here and elsewhere. 


Big thanks to Wig Zamore, CAC representative from Somerville, for his help in identifying 
quality studies and for his review of the penultimate version of this document and to Michael 
Baumgartner for his translation of the article about the environmental study done in Germany 
on airplane noise. 


Cindy L. Christiansen, PhD, 10/28/15; cLcmilton@gmail.com 


Filename: health effects plans (v1) Page 1of 9 
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What are Particulates? 


Big Road _ Blues http://now.tufts.edu/articles/big-road-blues-pollution-highways 

This story first appeared in the Summer 2012 issue of Tufts Medicine magazine. David 
Levin is a freelance science writer based in Boston. This is an abridged version of the 
original article. For the complete article, please see the link above. 





“When it comes to air pollution, the main thing that really affects people is particulates —not 
gases,” says Doug Brugge, the study’s principal investigator and a professor of public health and 
community medicine at Tufts. Most of the mortality, most of the economic impact [of fine and 
ultrafine particulates] are coming from cardiovascular disease. It’s not primarily asthma or lung 
cancer,” says Brugge. 


Because of their small size—some are just a few molecules across—tiny particulates are 
essentially minuscule bullets, delivering toxins deep into the body where larger particles can’t 
reach. “The Environmental Protection Agency estimates that they cause 80,000 or 100,000 
deaths a year in the United States, and maybe four million or more worldwide,” Brugge says. 


Over the last 30 years, growing numbers of studies have shown that smaller particulates 
emitted by trucks and cars barreling down our nation’s highways can promote heart disease 
and strokes. The EPA regulates these tinier hazards, to a point, but Brugge is concerned that the 
agency hasn’t gone far enough to safeguard the health of roadside residents. 


Small, Smaller, Smallest 

Fine and ultrafine particles are much smaller than the width of a human hair, with ultrafines 
posing the greater potential risk to human health. Particulates come in a few different flavors, 
each smaller than the next, and each with its own implications for public health. Coarse 
particulates (known as “PM10” in the public health world) measure about 10 microns across— 
roughly one-seventh the width of a human hair. They’re mostly made up of dust from 
construction, vehicular tire and brake wear and the road surface itself. As particulates go, 
they’re not as high on Brugge’s hit list. 


It’s the really tiny stuff, he says, that poses the real danger: fine particulates (PM2.5) — 
particles smaller than 2.5 microns—and “ultrafines” (PMO.1), the smallest of the small, at 0.1 
microns and below. These are created almost exclusively by combustion. As a car or truck 
engine runs, its exhaust gases condense into minuscule blobs within seconds of leaving the 
tailpipe. Some blobs are made up of unburned oil and gasoline; others form out of the 
countless chemical byproducts of burning fossil fuels. 


Yet Brugge says there’s reason to think that ultrafine particles, which the EPA does not 
regulate, are even more insidious than their larger counterparts. Unlike fine particulates 
(PM2.5), which don’t change much from day to day, ultrafines can fluctuate dramatically over 
the course of a morning or afternoon, depending on the weather and how many cars and trucks 
are on the road. Ultrafines are also confined to a relatively small area. While fine particulates 
disperse over an entire city, their tinier cousins stick close to major highways, often spiking 
dramatically within a few hundred meters of the source. 


Page 2 of 9 
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What are Particulates? (continued) 


Matters of the Heart 
“Larger particles can’t cross the barrier from the lungs to the bloodstream,” says David Weiss, 
who has worked on analyzing neighborhood health surveys. “But the ultrafine particles can.” 


“For people who move away from the highway, it’s like they quit smoking,” says Wig Zamore, a 
longtime resident of Somerville with a master’s degree in urban planning. Over the past 
decade, Zamore has worked with community groups on public health and clean-air issues, and 
is a member of the CAFEH steering committee, a group of academics and community members 
who help guide the study’s research. 


“Their risk pretty immediately starts to go down, and for the people who move closer to a 
highway, their risk immediately starts to go up over a matter of just a couple years,” he says, 
citing a 2009 study by the University of British Columbia. 


One City’s Response 

Kevin Stone, a field team member for CAFEH, has lived in the Ten Hills neighborhood for 25 
years. He says that many of his neighbors simply haven’t heard about the potential health risks 
of living near a highway. “This one friend of mine lives at the top of the hill, right next to the 
highway. He’s got all his windows wide open, and he’s saying, ‘Isn’t this just a great view of 
Boston?’” Stone laments, shaking his head. “I’m saying to myself, ‘You don’t even realize what 
you're sucking in right off of I-93. You’re getting really exposed to this stuff!’” At the very least, 
Stone says, he’d like to see warning signs posted on the bike path that runs alongside the 
interstate. It’s a small gesture, but it is something that would give residents an idea of what 
they might be breathing during rush hour. 
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Pollution from aircraft arrivals is similar to pollution from highways 


The FAA has imposed new concentrated flight paths (called RNAVs) on Milton and on cities and 
towns across the country. They have not studied the health effects on people living below these 
paths. 


Pollution from the burning of petroleum products in aircraft engines at altitudes less than 3,000 
feet tends to stay in the atmosphere where we live and breathe. Planes on the arrival paths 
over Milton fly at less than 3,000 feet, often at 1,700 and Massport has reported that some are 
even lower. 


The LAX study of Ultrafine Particles from Arrivals: 

A May 2014 study found a doubling of ultrafine particle number (UFP) concentrations 
extending east more than 10 miles downwind from the LAX airport along the arrival path for 
the airport’s two parallel runways. UFP concentrations were four times higher than background 
concentrations at a distance of six miles. 


At its furthest point, Milton is about 10 miles from the runway ends for the parallel runways at 
Logan called “the 4’s” (4R and AL, for the right and the left runways). At highway 93 and Granite 
Ave, the arrivals are about 5 miles from the runway ends. 


“LAX may be as important to LA’s air quality as the freeway system,” Fruin said. Scott Fruin is 
the senior author on the article published on this work in Environmental Science and 


Technology. Also, lead author, Neelakshi Hudda, said “Other airports generally have less steady 
wind directions, which would make these measurements more difficult,” Hudda said. “Similar 
impacts are probably happening, but their location likely shifts more rapidly than in Los 
Angeles.” 


What does this study mean for Milton? 

It is likely that Milton residents are exposed to increased concentrations of UFP from the more 
than 50,000 jet arrivals over our town each year. Experts expect that the dramatic finding of 
twice the number of UFP at 10 miles out might be a worst case scenario because other airports 
have more change in wind direction than the Los Angeles area typically experiences. Measuring 
UFP and other pollutants when the FAA uses the 4’s for arrivals is needed to know for sure. 


Since this study, two more have shown increases in UFP along flight paths and around airports 
in Toronto and the Netherlands 


Planes and concentrated flight paths, similar to vehicles on major highways, have been 
shown to increase ultrafine particle number concentrations. 
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A synopsis of recent scientific findings published in respected journals related 
to traffic and aircraft pollution and children’s health, specifically 
autism, cognition, and asthma 


Traffic-Related Air Pollution, Particulate Matter, and Autismiv 

Exposure to traffic-related air pollution, nitrogen dioxide, PM2.5, and PM10 during pregnancy 
and during the first year of life was associated with autism. Further epidemiological and 
toxicological examinations of likely biological pathways will help determine whether these 
associations are causal. 


Does Traffic-related Air Pollution Explain Associations of Aircraftand 
Road Traffic Noise Exposure on Children’s Healthand Cognition? A 
Secondary Analysis of the United Kingdom Sample from the RANCH 
Projectv 

Air pollution exposure levels at school were moderate, were not associated with a range of 
cognitive and health outcomes, and did not account for or moderate associations between 
noise exposure and cognition. Aircraft noise exposure at school was significantly associated 
with poorer recognition memory and conceptual recall memory after adjustment for nitrogen 
dioxide levels. Aircraft noise exposure was also associated with poorer reading comprehension 
and information recall memory after adjustment for nitrogen dioxide levels. Road traffic noise 
was not associated with cognition or health before or after adjustment for air pollution. 


Childhood Incident Asthma and Traffic-Related Air Pollution at Home and Schoolvi 
Asthma risk increased by about 50% with modeled traffic-related pollution exposure from 
roadways near homes and near schools. Traffic-related pollution exposure at school and homes 
may both contribute to the development of asthma. 


Two other publications are worth noting 


Pilot study of high-performance air filtration for classroom applications” 

Although most of the legislative efforts should focus on ambient PM (particulate matter) 
reduction policies, the installation of highly effective air filtration devices in schools may be an 
important mitigation measure to minimize exposure of children to indoor pollutants of outdoor 
origin, especially at schools located near heavily trafficked freeways, refineries, and other 
important sources of air toxics. 


Logan Airport Health Studyv#i 

Among children, study results identified respiratory effects indicative of undiagnosed asthma 
i.e., probable asthma); children in the high exposure area were estimated to have three to four 
times the likelihood of this respiratory outcome compared with children in the low exposure 
area. 
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A synopsis of recent scientific findings published in respected journals related 
to traffic and aircraft pollution and adult's health, specifically 
Cardiovascular disease, Breast cancer (see note), Lung cancer, Mortality, and 
Chronic obstructive pulmonary disease (COPD) 


Cardiovascular disease and mortality 


Residential exposure to aircraft noise and hospital admissions for cardiovascular 
diseases: multi-airport retrospective study 

Averaged across all airports and using the 90th percentile noise exposure metric, a zip code 
with 10 dB higher noise exposure had a 3.5% higher cardiovascular hospital admission rate, 
after controlling for covariates. Despite limitations related to potential misclassification of 
exposure, the authors found a statistically significant association between exposure to aircraft 
noise and risk of hospitalization for cardiovascular diseases among older people living near 
airports. 


Note: FAA’s estimates of the noise metric, DNL, varies across Milton by 10 dB or more. 


Aircraft noise and cardiovascular disease near Heathrow airport in London: small 
area study* 

High levels of aircraft noise were associated with increased risks of stroke, coronary heart 
disease, and cardiovascular disease for both hospital admissions and mortality in areas near 
Heathrow airport in London. As well as the possibility of causal associations, alternative 
explanations such as residual confounding and potential for ecological bias should be 
considered. 


Airport noise and cardiovascular disease; the link seems real: planners take note*i 
These studies provide preliminary evidence that aircraft noise exposure is not just a cause of 
annoyance, sleep disturbance, and reduced quality of life but may also increase morbidity and 
mortality from cardiovascular disease. The results imply that the siting of airports and the 
consequent exposure to aircraft noise may have direct effects on the health of the surrounding 
population. Planners need to take this into account when expanding airports in heavily 
populated areas or planning new airports. 


Near-Roadway Air Pollution and Coronary Heart Disease: Burden of Disease and 
Potential Impact of a Greenhouse Gas Reduction Strategy in Southern California* 
Some of this studies results: In 2008, an estimated 1,300 Coronary Heart Disease (CHD) deaths 
(6.8% of the total) were attributable to traffic density, 430 deaths (2.4%) to residential 
proximity to a major road and 690 (3.7%) to elemental carbon (EC). ... These results suggest that 
a large burden of preventable CHD mortality is attributable to near-roadway air pollution 
(NRAP) and is likely to increase even with decreasing exposure by 2035 due to vulnerability of 
an aging population. Greenhouse gas reduction strategies developed to mitigate climate change 
offer unexploited opportunities for air pollution health co-benefits. 


Changes in Residential Proximity to Road Traffic and the Risk of Death from 
Coronary Heart Disease*ii 

Living close to major roadways was associated with increased risk of coronary mortality, 
whereas moving away from major roadways was associated with decreased risk. 
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Adult Health (continued) 


Breast Cancer 


Postmenopausal Breast Cancer Is Associated with Exposure to Traffic-Related Air 
Pollution in Montreal, Canada: A Case-Control Study*’ 

We found evidence of an association between the incidence of postmenopausal breast cancer 
and exposure to ambient concentrations of NO2. Further studies are needed to confirm 
whether NO2 or other components of traffic-related pollution are indeed associated with 
increased risks. 


Note: This is the only recent study showing an association between air pollution and breast 
cancer. It is a flag of a possible association but should not be interpreted to be a strong finding 
of risk at this time. Nitrogen dioxide is generally considered a good marker for the primary 
transportation pollutants though few think it is the main agent. The main agent is more likely 
particles. 


Lung Cancer 


Urban Air Pollution and Lung Cancer in Stockholm*” 
The authors’ results indicate that urban air pollution increases lung cancer risk and that vehicle 
emissions maybe particularly important. 


Other publications worth noting 


Logan Airport Health Study* 

Among adult residents, individuals diagnosed with chronic obstructive pulmonary disease 
(COPD) were statistically significantly more likely to have lived in the high exposure area for 
three or more years. 


A 2009 German environmental study of over a million people who live around 
airports*¥ii 

Starting at a comparatively low aircraft noise of 40 decibels of continuous noise, the risk of 
cardiovascular diseases in men and women increases significantly and steadily. Greiser regards 
the legal limits and noise specifications of levels over 60 decibels, which are still deemed 
reasonable by airport operators, as “irresponsibly high.” The lives of residents living around 
airports are particularly in danger when aircrafts fly over their homes at night. In fact, according 
to Greiser’s data, women are exposed to higher health risks [than men]. Women in areas 
affected by noise are also more often treated for depression than women living in other areas. 
Even an increased leukemia and breast cancer risk was seen in women, says Greiser and calls 
for further investigations. It is conceivable that sleep deprivation and stress caused by aircraft 
noise could weaken the body's immune system and favor the spread of cancer cells. See also: 
http://www.researchgate.net/profile/Eberhard Greiser3 
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F D Boston-logan 
International Airport 


2012/2013 





an increase since 2011 and 2012. In 2013, Areas affected by arrivals to Runway 33L and Runway 32 as well as 
areas affected by departures from Runway 27 and Runway 33L showed an increase in dwell and persistence. 


Figure 6-15 | Comparison of Annual Hours of Dwell Exceedance by Runway End, 2009 to 2013 
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Figure 6-16 | Comparison of Annual Hours of Persistence Exceedance by Runway End, 2009 to 2013 
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2014 EDR 
Boston-Logan International Airport 


Figure 6-13 Comparison of Annual Hours of Dwell Exceedance by Runway End, 2010 to 2014 
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Figure 6-14 Comparison of Annual Hours of Persistence Exceedance by Runway End, 2010 to 2014 
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From: Cindy L. Christiansen [mailto:clcmilton@gmail.com] 

Sent: Sunday, November 08, 2015 6:19 PM 

To: internet, env (ENV); Canaday, Anne (EEA) 

Cc: Annemarie Fagan 

Subject: Re: Comments EDR 2014; Attention Anne Canaday, EEA No. 3247 


I know it is past your comment deadline but this weekend I found another major problem in the dwell and persistence statistics in 
this years EDR. I've attached the 2 graphs from the EDR 2012-13 and from the EDR 2014. 


Seems that the persistence graph in the EDR 2014 1s just the dwell graph with a different vertical axis. With these 3 substantial 9-11 
errors and a few more minor ones, I believe Massport needs to re-do the entire report. Thank you for considering this. 


Ss es AD aU 

Cindy L. Christiansen, Ph.D. 
59 Collamore Street 

(617) 322-9323 

Town Meeting Member Pct. 7 
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Appendix B, Comment Letters and Responses 


COMMONWEALTH OF MASSACHUSETTS 





TOWN OF MILTON areas 
OFFICE OF SELECTMEN a 
525 CANTON AVENUE, MILTON, MA 02186 DAVID T. BURNES 
TEL. 617-898-4843 
ANNEMARIE FAGAN FAX 617-698-6741 aaa 
TOWN ADMINISTRATOR 
The Honorable Matthew Beaton, Secretary November 5, 2015 


Executive Office of Energy and Environmental Affairs 

Attn: Massachusetts Environmental Policy Act (“MEPA”) Office 
Anne Canaday, EEA No. 3247 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Re: Comments of the Town of Milton on the Boston-Logan International Airport 2014 
Environmental Data Report (2614 EDR) 


Dear Secretary Beaton, 


The Board of Selectmen of the Town of Milton (“Milton”) is pleased to provide the following 
comments in response to the Boston-Logan International Airport 2014 Environmental Data 
Report (“2014 EDR”): 


1. Background and Impact of Logan Operations in Milton 


Milton is a predominantly residential community with a population of 27,000, which is racially 
diverse (71 % white, 20 % African American). Comprised of only 13.3 square miles, Milton 
bears the brunt of heavy air traffic arriving and departing Boston-Logan International Airport 
through three (3) RNAVs (designated as 4R, 27 and 33L), with two more RNAVs proposed by 
the FAA this year (4L visual and 4L instrument). Because it is mostly comprised of single- 
family homes with backyards, people often choose to live in Milton to raise their families. Thus, 
the tremendous amount of aircraft noise imposed on the town severely diminishes the quality and 
standard of living, as residents report they are unable to enjoy either their homes and properties, 
or Milton’s recreational areas and open spaces. 


Ultimately, Milton seeks fairness and equity in the distribution of airplane operations and the 
impacts of those operations. We believe that Milton receives a disproportionate impact of 
airplane operations in the Boston-Logan area. The skies over Milton are already saturated with 
airplanes, often from very early morning until very late at night. Implementation of two new 3-1 
RNAVs over Milton (4L visual and 4L instrument) will increase the existing inequity. We 
request that the Secretary work with Massport, Milton and the CAC and establish an effective 
process to remedy this problem. 
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The arrival flight path for the heavily used arrival runways 4R/4L (30% 4R, 5% 41 — Table 6-5) 
were narrowed and concentrated into RNAV routes and the impact on residents has been severe. 
Additional routing changes to Runway 27 departures were made in March 2013 that also affected 
areas of Milton. The FAA relied upon a Categorical Exclusion, circumventing full 
environmental assessment, to implement the runway 27 RNAV in March 2013, which 
concentrated flight paths over a narrow area, rather than a more equitable distribution. Because 
this RNAV overflies Milton at low altitudes beginning sometimes before 5:00 A.M., departures 
from runway 27 cause substantial adverse effects on those under or near it in Milton, The 2014 
EDR fails to note that Milton is affected by Runway 27 departures. 


The runway 33L departure RNAV was routed over West Milton in June 2013, despite objections 
from more than 1,000 residents and elected officials. The 2014 EDR fails to note that Milton is 
affected by Runway 33L departures. 


The FAA is relying upon a Categorical Exclusion again, to establish and implement two new 4L 
RNAVS — 4L instrument and 4L visual. Milton objects to this repeated and incorrect use of the 
Categorical Exclusions, and has set forth its detailed reasoning in a June 29, 2015 comment letter 
to the FAA. In sum, the Categorical Exclusion fails to take into account the cumulative impact 
of three (3), let alone five (5), RNAVS operating over Milton. The ongoing RNAVs 
implementation is disruptive to and within Milton. As the data set forth below indicates, there 
has been a 25-fold increase in noise complaints recorded from Milton since 2012. That 
disruption (and the number of complaints recorded) will only be exacerbated by the 
implementation of two more RNAVs over Milton. Also, Milton has several schools, which are 
highly sensitive communities, which are under the concentrated RNAV flight paths and impacted 
by the ongoing RNAV implementations. 


In the last several years, more data has been provided which indicates airplane noise in 
overflown communities disrupts sleep patterns, which has been shown to result in adverse human 
health impacts. The noise from airplane overflights can also negatively impacts property values. 
Fewer buyers are willing to purchase a home in an area with known noise impacts, and prices 
can be suppressed. 


Anecdotal data from Milton residents indicate that the noise from airplanes in Milton is clearly 
heard above background noise in both commercial and residential areas. Additionally, these 
noise events disrupt conversations both indoors and outside, and disrupt sleep. As elected 
officials, we hear frequently from Milton residents who suffer from interrupted sleep, anxiety 
and a reduced quality of life because of the noise pollution caused by very frequent — and some 
days continuous — flights over Milton at low altitudes. We cannot overstate the seriousness of 
the health problems that these RNAVs cumulatively pose for Milton residents, and the adverse 
cumulative environmental impact that the RNAVs and the low flying planes have on our entire 
community. 


2. Increased Noise Complaints Reported. 
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3-2 


3-3 


3-5 


Table 6-17 demonstrates that no single community makes as many complaints on the Noise 
Complaint Line as Milton. According to 2014 EDR, Milton had the highest number of total calls 
from any town in 2014--2,669 recorded complaints. The second largest was Hull with 1,855 
recorded complaints. 


Complaints on the Massport complaint line from Milton have increased from an average of 9 per 
month in 2012, to an average of 160 per month in 2013, to an average of 222 per month in 2014. 
That represents a 25-fold increase in noise complaints.| Even more troubling, based on data 
available on the Massport website, but not presented in the 2014 EDR, the noise complaints are 
not just limited to the summer months, but continue growing in volume in every month of the 
year as the Boston Logan Airport throughput increases because of routing efficiencies due to the 
implementation of RNAV procedures. Of the 34 months of complaint data recorded since 2012, 
the number of complaints recorded in each month except for five (mostly winter) months, has 
exceeded the total number of complaints recorded in 2012. 


Heavily used recreational areas in Milton such as Houghton’s Pond, normally enjoyed by 
thousands of Milton and Boston residents in the summer, and the Ponkapoag Trail in the Blue 
Hills reservation, have also been severely impacted with the concentration of and alterations in 
the 4R flight path with many low flying planes now traversing these important regional 
recreational facilities. These new “highways in the sky” are creating noise levels that prevent 
enjoyment of these natural settings. According to the Massachusetts Department of 
Conservation and Recreation, the Blue Hills is home to 50 prehistoric sites, 15 historic structures 
listed on the National Register of Historic Places, and a National Historic Landmark- the Blue 
Hills Meteorological Observatory. Increased noise is incompatible with these locations and their 
mission to provide green space and outdoor recreation. 


3. Increased Nighttime Operations. 


The 2014 EDR acknowledges that nighttime operations at Logan — defined as from 10:00 P.M. 
to 7:00 A.M. - have increased significantly. Total use during nighttime hours increased by 5% in 
2014 compared to 2013, and has increased by almost 12% since 2010 (Table 6-3). 


We request that the Secretary work with Massport and Milton to implement additional late night 
aircraft restrictions, similar to those set forth in 740 CMR 24.04, which are more protective of 
Milton and its residents. In particular, it is important to discuss restrictions on RNAV usage and 
routes that overfly residential neighborhoods, including spreading the routes further so that the 
nighttime noise is less concentrated in residential neighborhoods, or moving routes over the 
ocean during certain periods of time. 


3-6 





4. Disproportionate Distribution of Aircraft. 


The 2014 EDR describes the Preferential Runway Advisory System (“PRAS”) as being: 


1 Noise complaints for 2015 have only been tabulated through September, and average 165 monthly. So far, the 
number of complaints recorded in 2015 has been similar to the number of complaints in January-May of 2014 and 
have greatly exceeded the number of complaints recorded in January-May of 2013 and 2012. 


884454v1 
Appendix B, Comment Letters and Responses B-29 


a set of short-term and long-term runway use goals that include the use of a 
computer program that recommends to FAA air traffic controllers, runway 
configurations that will meet weather and demand requirements and provide an 
equitable distribution of Logan Airport’s noise impacts on surrounding 
communities. The two primary objectives of the PRAS goals are to distribute 
noise on an annual basis, and to provide short-term relief from continuous 
operations over the same neighborhoods at the ends of the runways. 


2014 EDR, page 6-17 (emphasis added). 


The report indicates that the system experienced a technical malfunction that was not corrected. 
Because it was not meeting its goals, presumably because it was not functioning, the Logan 
Airport CAC voted to abandon the PRAS goals in 2012. However, no other guidelines were put 
in its place, and Massport still reports runway usage with respect to the PRAS goals (Table 6-6). 
The PRAS goals offer at least some picture of what a fair distribution of aircraft traffic might 
look like using one particular tool, i.e. differential runways (being mindful that these PRAS goals 
were created well before RNAV concentrated flight routes were implemented). Thus, at this 
stage, only achieving balanced runway usage would not be sufficient to relieve those under the 
RNAVs although it would be a step in the right direction. 


We note that while the PRAS goal for arrivals on runways 4R/4L is 21.1%, the 2014 effective 
usage is reported at 28.1%. When added to the impacts from the southbound 27 departures 
(3.4% of all departures) and 33L departures (2.3% of all departures)’, Milton is impacted by 
much of the daily airline traffic moving in and out of Logan, and in a greater proportion than was 
initially planned or expected, based on the PRAS goals. 


5. Mitigation. 


The 2014 EDR indicates that “100% of residences exposed to noise levels greater than DNL 65 
dB in 2014 are eligible to participate in Massport’s residential sound insulation program.” 2014 
EDR, Figure page 6-3. We submit that this is simply an inadequate standard for participation in 
Massport mitigation programs. It is clear that the 65 DNL standard is antiquated, inadequate to 
protect public health, and does not adequately protect sensitive subpopulations. It does not 
address the acute highs in airport noise impacts actually experienced by residents, but lumps all 
noise together in 24-hour annual averages. Milton is not alone in this contention. That this 
measure is inadequate to measure impacts, particularly in metro areas surrounding airports, is a 
significant issue being raised by communities around the country, including New York City, 
Washington DC, Chicago, Los Angeles, and Phoenix. 
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Even if the DNL standard would be retained, there is consensus developing, supported by WHO 
data and used on many other countries, that the important regulatory value is 55dB, not 65 dB. 

Modeled data for Milton indicates that the DNL is 54.5dB in Cunningham Park (the only noise 3-8 
monitor in the Town). Based on this value, Milton should qualify for residential sound 





2 This Milton overflight information for runways 27 and 33L departures was reported to the Milton CAC 
representative by Massport staff on 8/5/14 via email. 
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insulation/mitigation funding. We request the ability to participate in this program for Milton 
schools, and for all Milton residences. We would appreciate your assistance in working with 
Massport to make these measures and this funding available within Milton. 


3-8 
Cont. 


6. Air Pollution and Public Health. 


We note that the 2014 EDR only discussed air pollution from airport operations in the context of 
the actual operations of Logan airport, on Logan property. We believe that this perspective is 
overly narrow. Recent studies at LAX (Hudda, et al., May 2014) found ultrafine particle counts 
as far as ten miles from heavily used arrival runways. We request that Massport, in conjunction 
with the Department of Public Health (“DPH”) and the Department of Environmental Protection 3-9 
(“DEP”) conduct noise and air pollution studies in communities like Milton, that receive a 
substantial number of low-flying arrival aircrafts. This work would be consistent with the East 
Boston neighborhood study completed by DPH in 2014. 





7. Conclusion and Request for Assistance. 


Thank you for your attention to and consideration of our comments on the 2014 EDR. We 

believe that there can be solutions available to remedy and mitigate the ongoing impact of Logan 

operations on the residents of Milton. We request that the Secretary work with Massport, 

Milton, the CAC, and other effected communities to help establish a process to remedy the 

multiple impacts discussed above. We would appreciate a time to meet with you and your staff 3-10 
to personally discuss the concerns we have outlined here, as well as our suggestions for 

improvements going forward. 


Sincerely, 


Board of Selectmen of the Town of Milton 





ey, Chairman 





David T. Burnes, Secre 


wren 
Kathleen M. Conlon, Member 


3 The report of that study may be found here: 
http://www.mass.gov/eohhs/docs/dph/environmental/investigations/logan/logan-airport-health-study-final.pdf 
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ce; 


Congressman Stephen F. Lynch 

Congressman Michael E. Capuano 

U.S. Senator Elizabeth A. Warren 

U.S. Senator Edward J. Markey 

State Senator Brian A. Joyce 

State Representative Walter F. Timilty 

State Representative Daniel R. Cullinane 

Milton Board of Health 

Milton Airplane Noise Advisory Committee 
Milton CAC Representative Cindy L. Christiansen 
Milton CAC Representative (Alternate) David Godine 
Milton Logan Representative Caroline A. Kinsella 
Karis L. North, Esq. 
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The Boston Harbor Association 


A Voice for the Harbor 


November 6, 2015 


Secretary Matthew A. Beaton 

Executive Office of Energy and Environmental Affairs 
MEPA Office 

100 Cambridge Street, Ste 900 

Boston, MA 02114 


Attn: Ann Canaday, EEA No. 3247 


Re: Boston-Logan International Airport 2014 Environmental Data Report, EOEA 
#3247 


Dear Secretary Beaton, 


On behalf of The Boston Harbor Association, thank you for the opportunity to comment 
on the Boston-Logan 2014 Environmental Data Report submitted on October 7, 2015. 


In reviewing the Environmental Data Report EDR, the Boston Harbor Association 
focused on specific issues of interest including impacts on the local community, climate 
change preparedness, climate change mitigation, effects of deicing procedures, and 
potential snow dumping into Boston Harbor. Our staff was present during the 
consultation session held on October 20, 2015 at which time both Massport and its 
partners responded to questions and comments presented by TBHA staff. Our 
comments follow: 


Airport Planning 

Logan Airport has been one of the fastest growing major U.S airports over the last four 

years. The airport serves as a major domestic origin and destination market and acts as 
the primary international gateway for the New England region. In the short term, Logan 
is projected to reach 32.9 million passengers this year and 34 million in 2016. 


Terminal E Enhancements and Modernization Project. 





Massport plans to extend the existing International Terminal E to include 4-6 additional 
gates in an extended concourse, new passenger handling and hold rooms, as well as 
potential Border Patrol facilities. This modernization project was initially part of the 
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International Gateway West Concourse Project, which was granted a license in 1996 but 
never constructed due to a decreased demand for air travel following September 11 
attacks. 


The facility will function as a noise barrier, with the key feature of creating the first 
direct pedestrian connection from the MBTA Blue Line Airport Station to the terminal 
complex at Logan Airport. We strongly support providing easier, more direct public 
transportation routes to the airport to encourage passengers to consider these options 
when traveling to Logan, therefore minimizing the harmful automobile emissions and 
traffic congestions to nearby communities. We are in receipt of Massport’s 
Environmental Notification Form for the modernization of Terminal E and look forward 
to conducting a more detailed review of the proposal. 


Buffer Areas/Open Spaces. We applaud Massport’s efforts to construct and maintain 





open spaces and airport buffer areas. The newly created nearly 2-acre Neptune Road 
Edge Area Buffer located between the MBTA Blue line and Bennington Street provides a 
natural escape for the surrounding community. For many years, East Boston had one of 
the lowest percentages of open space of any neighborhood in the city; this buffer area 
adds to the green spaces already created by Massport and will serve to recognize the 
historic significance of Neptune Road and its residents who fought to protect the 
neighborhood. 


In August, local residents celebrated the opening of the new Logan Square Dog Park. 
The park contains various dog-friendly features, including a paved dog run, an exercise 
ramp, and water fountains. Dog parks provide safe places for both animals and people 
to interact. 


We encourage Massport to continue working with local residents and advocates to 
ensure that the open spaces and buffer areas provide meaningful, high-quality spaces 
that benefit surrounding neighborhoods. Undoubtedly, Logan Airport operations have a 
negative impact on East Boston in terms of traffic congestion, noise, and air quality; we 
are highly supportive of all efforts Massport engages in to increase benefits to the East 
Boston community including but not limited to increased open spaces, better 
programming of open areas, enhanced Harborwalk sections, and innovative public 
amenities. 


Transportation 


Passenger traffic at New England airports in 2014 represented the highest passenger 
traffic level for the region since 2008. The increase was largely driven by continued 
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growth at Logan Airport with a total number of air passengers increasing to 31.6 million 
annual air passengers in 2014. Even though passenger activity levels have increased, 
aircraft operations have actually decreased in the past year. 


International passenger traffic at Logan Airport has continued to grow over the past 

several years and demand is projected to increase at a faster rate than domestic 

passenger demand. In 2014, international annual numbers increased from 4.4 million to 

4.9 million. TBHA suggests surveying international passenger ground transportation 

preferences to see how the use of shared rides and public transportation can be 4-1 
optimized for this growing group of travelers. 


Ground Access to and from Logan Airport. With increasing air travelers and continuation 





of the Massport parking freeze, pick up/drop off vehicle trips have gradually ticked up. 
We concur with Massport’s assertion that this is the least desirable mode of 
transportation as more vehicle trips translate to increased vehicle miles traveled and 
attendant emissions. Because this mode of travel generates up to four vehicle trips per 
air passenger, increased pick up/drop off activity has the opposite effect of what the 
Logan Airport Parking Freeze regulation was initially intended to achieve. 


We understand Massport has considered revisiting the terms of the parking freeze to 
alleviate increased automobile emissions affecting air quality both locally and regionally. 
TBHA is open to working with Massport on alternative modes of transit and continues to 
strongly support increasingly innovative transportation alternatives. 


We commend Massport for their efforts to encourage public transit use by continuing 4-2 
the pilot program for free access to the Silver Line at Logan Airport. We recommend 

making this a permanent program and increasing the fleet size to further alleviate 

automobile use to and from Logan. The Back Bay Logan Express service initiated in 2014 

continues to gain popularity, providing three scheduled trips per hour between the 

Hynes Convention Center, Copley Square Station, and Logan Airport. We encourage 

Massport to monitor use and enhance public awareness of this express service. 4-3 


Water Transportation to and from Logan Airport. Annual ridership and activity levels for 





water transportation on MBTA ferry is not available in the current EDR. (Table 5-8, 

Environmental Data Report). We would like to see a more detailed survey of MBTA ferry 

use. The EDR states that in the 2013 ground access survey, water transportation os 
accounted for less than 1% of the mode share to Logan Airport. (2013 Logan Airport Air 
Passenger Ground Access Survey). We commend Massport for the courtesy shuttle bus 


service between the Logan dock, the MBTA Airport station, and all terminals as well as 
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the employee subsidy for those that commute by ferry. We believe this is a great 

initiative and strongly encourage Massport to work together with MBTA officials to 4-5 
generate additional price motivators and to significantly increase the in-terminal 

marketing of water transportation. Finally, we urge Massport to not only maintain the 

current ferry schedule but to also expand off-peak services. We believe a more robust 4-6 
water transportation system is a great opportunity to better serve passengers--and 

highlight the beauty of the city--between downtown and Logan. 


We understand planning for passenger access is a key issue for Massport moving 
forward. Massport should continue to address airport-wide planning efforts to create a 
better balance of HOV/transit/shared-ride alternatives, on-site parking, reduced pick 
up/drop off trips, and a significantly more robust water transportation system. We look 
forward to seeing Massport progress towards achieving this balance using the data 
collected via its upgraded Automated Traffic Monitoring Systems (ATMS). 


Water Quality/Environmental Compliance 

Resiliency. Much of Massport’s critical infrastructure is in relatively low-lying coastal 
areas. We commend Massport for beginning to plan and prepare for the impacts of sea 
level rise, storm surges, and other climate-related threats. In 2014, Massport released 
The Disaster and Infrastructure Resiliency Planning Study (DIRP) which included a hazard 
analysis, modeling sea-level rise and storm surge, projections of 
temperature/precipitation, and anticipated increases in extreme weather events; this 
study provides recommendations for short-term adaptation strategies to make 
Massport's facilities more resilient to likely effects of climate change. Massport has also 
launched a public website which contains a variety of graphics and descriptions of 
adaptation and sustainability efforts. We highly encourage Massport to not only study 
the past effects of climate change but to be forward-thinking in construction and 4-8 
mitigation efforts to prevent the harmful impacts of sea level rise and other climate 
change related events. 


Snow Removal and Dumping Plan. With another cold and snowy winter predicted for 





the New England region, we ask that Massport consider distributing a detailed snow 

removal and dumping plan to interested advocates and members of the public. At the 

public consultation session held on October 20th, Massport staff indicated that the 

snow removal plan remains unchanged from the previous calendar year and any snow 4-9 
dumped directly into the Boston Harbor would be strictly from runways with little to no 
debris. Our concern is that with expected increased snowfall and overflowing snow 
farms, Logan may once again consider the unwanted alternative of dumping snow into 


Boston Harbor. 
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Massport staff indicated that deicing procedures for the new larger aircrafts occur 
mainly in the center of the airport at the gates and not near the water, with the 
exception of one area near the end of the east runway. The current EDR does not 
include a list of chemicals used in the deicing process. Moreover, while our staff was 
able to find stormwater testing results as recent as September 2015, we were unable to 
locate the results of recent stormwater testing for deicing chemicals on the Massport 
website. TBHA remains uncertain of the toxicity level of the deicing chemicals and 
requests that Massport provide more recent test sample results for deicing chemicals in 
the stormwater system, specifically of the north and west outfalls which directly drain to 
the adjacent Harbor. Finally, we encourage Massport to continue deicing procedures a 
safe distance away from the harbor to minimize potential runoff and contamination of 4-11 


4-10 





the water and marine life. 


Thank you again for the opportunity to comment. 


Sincerely, 





he ee 


J Wormser 
Waterfront Policy Analyst Executive Director 
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To: Matthew Beaton, Secretary of Energy and Environmental Affairs 
Attention : Ann Canaday, MEPA office File No. 3247 


From: Stephen H. Kaiser, PhD 


Comment on the Environmental Data Report for 2014, by Massport 


Massport's Environment Data Report and the Environmental Status and Planning 
Report have become a tradition in Boston for a government agency to report publicly on 


its progress every year. The effort has several unique features worthy of note. 


The reports and the website become a library of EDR reports from 2010 to 2014 
covering five years' worth of information. The reports contain more that simply data. 
They are a source for policy and planning, as well as progress towards stated objectives. 
It follows a familiar format which is carried over from year to year and -- unlike many 


websites -- in not subject to sudden and confusing format changes. 


The EDR becomes an important reference document for internal use by Massport as 
well as other agencies and the public. EIRs and other studies tend to be forgotten 
quickly after MEPA approval, while most EIRs are prepared without reference to any 
earlier studies, as if a bibliography were unimportant. The EDR contains not only 
sources references but also a moving five-year reference to both present and past EDR 


efforts. The general program is a ten-year look back and a ten-year look-forward. 


The report helps to generate increased confidence -- unspoken or otherwise -- among 
the public to the continued work of Massport. This effort is in contrast to the MBTA 
which has suffered in recent years from reduced credibility in its public pronouncements 
and in general respect for the job it is doing, The EDR is the kind of document that the 
MBTA should be producing every year -- and is not. 


At a time when many government agencies are struggling to provide public services, 


Massport is a primary representative of a stable and productive example of the 
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authority form of government. In this regard, Massport is joined by the Mass Water 
Resources Authority, which has established itself in 30 years as a capable and efficient 
supplier of public services. The primary difference is that the MWRA is carrying an 


extraordinary debt load, while the finances of Massport appear to be fairly stable. 


Not all the Massport effort is positive. Massport's website for Environmental 
progress and planning shows data that is primarily based on the 2007-2008 period. This 5-1 


information needs updating. 


The EDR has over the years reflected a strong planning priority in favor of mass 
transit. Indeed a search of the word "transit" appears about 75 times in the report. 
Massport has properly identified transit as the most critical form of ground 
transportation, at least in terms of potentials for improvement. The established highway 
system is what it is and is not likely to provide any significant improvements to handle 
the region's (and Massport's) likelihood of growth and resulting greater transportation 


demands. 


It is noteworthy that in many areas of greater Boston much commercial development 
is occurring totally independent of the actual levels of transportation capacity and 
especially congestion and delay. "Transit-Oriented Development" because a very shallow 
concept if it measures only a site's proximity to existing transit. The City of Cambridge 
is beginning to show evidence of planning for better transit to properly serve its new and 
expanding development. By contrast, Somerville and Boston have yet to join together in 
a united effort to work towards a better transit future with greater capacity and 


reliability. 


For all its support of transit as a prevailing priority, the EDR does not include the 
types of transit information helpful in identifying the quality of existing transit service. 5-2 
For example, on both the Blue and Silver Lines, on-time performance is a vital 
measurement in general, and the erratic service on many MBTA train and bus lines 
needs to be documented in such a way that the proper authorities can see to it that the 
trains and buses run on time, with a minimum of delay and randomness in service. The 
result will be an increase in usable capacity and quality of service which will surely be 
appreciated by citizens of East Boston as well as patrons and employees of Massport. If 


5-3 


Massport would take the daily train statistics for the Blue Line and provide open, 
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statistical analysis of headway variations, that would be a positive contribution to today's 5-3 
dialogue about how to Fix the T. I would note that the Blue Line has traditionally been Cont. 
the most reliable of rail transit lines, with the Red Line and especially the Orange Line at 


much lower levels of reliability. 


The potentials for improved capacity and service have historically been achieved in 
times of particular crisis, most notably during World War II when rationing of materials 
placed a priority on people riding transit. At the end of the war, trains were running in 
and out of Harvard Station at three times the frequency of current Red Line trains. In 
earlier years, Boston, New York and Chicago all achieved two minute headways on 
subway lines, and London has just announced it has cut headways in half -- from about 
five minutes to 2/5 minutes. Boston during the war ran 90 second headways. Today 


Moscow runs 75 seconds. Where is the T? 


When headways are cut in half, that doubles the capacity of the rail line (or bus) and 
reduces the average wait time at stations or bus stops by half. If trains run twice as 


frequently, there is less chance of Logan travelers being late for their flights. 


The great potentials of our Boston transit system is that we do not need to invest 
tens of billions of dollars in a massive reworking of the rail system. Each track is 
capable of carrying 40,000 passengers an hour, yet today the alleged "capacity" of the 
Red Line is only about 13,000 passengers an hours. It should be a simple task to 
replicate what our transit system did 70 years ago : there will need to be signal and 
power upgrades. Vast improvements are possible in transit service, for a relatively small 


investment. Simply getting the trains to run on time can be done for virtually no cost. 


Massport is in effect a user of transit, with a vital interest in service efficiency and 
reliability. This interest is both internal and external -- local as well as regional. 5-4 


Anything Massport does at any level to improve transit can result in benefits for the 





general public, even those no specific business at Logan Airport. This positive objective 
is seeking improvements "for the common good," as required of all government entities 


at Article 7 of the Declaration of Rights of the state Constitution. 


One particular transit study would be valuable to Massport as a transit planning 


contribution. The MBTA plans to extend the Silver Line north into Chelsea, but there 
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could be lessened service (and increased delays) for airport patrons. Should Silver Line 
service frequencies be improved to handle rider demand when Silver Line service is 
extended? A similar study for the Green Line Extension (and related 18 million square 


feet of development) has yet to be considered, let alone completed. 


Sincerely, 


bebe 


Stephen H. Kaiser, PhD 


Mechanical Engineer 
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Appendix B, Comment Letters and Responses 


Nancy S. Timmerman, P.E. 
Consultant in Acoustics and Noise Control 
25 Upton Street 
Boston, MA 02118-1609 
(617)-266-2595 (Phone & FAX); (617)-645-0703 (Cell) 


nancy.timmerman @alum.mit.edu 
nancy_timmerman @comcast.net 


October 30, 2015 


The Honorable Matthew A. Beaton, Secretary 
Executive Office of Energy and Environmental Affairs 
Attn: MEPA Office 

Anne Canaday, EOEA No. 3247 

100 Cambridge Street, Suite 900 

Boston, MA 02114 


Subject: EOEA #3247-Boston-Logan Airport 2014 Environmental Data Report (EDR) 
Dear Secretary Beaton: 
These comments are being transmitted by email. 


I have reviewed the 2014 Environmental Data Report (EDR), EOEA #3247 and offer the 
following comments and questions. 


On page 1-13, it the EDR notes that VMT (vehicle miles traveled) on airport has 
decreased in 2014. Since parking cannot increase, due to the parking freeze, vehicle 
pick-up/drop-off will increase as passengers increase. It was noted that on-airport 
parking was limited 40/52 weeks of the year. 


On page 1-14, the Preferential Runway Advisory System (PRAS) is cited as a (apparently 
current) noise abatement measure. How can this be cited when the system has been 
"turned off" since 2007? 


On page 1-20, noise abatement is included in the sustainability plan. Since Massport 
cannot implement any noise abatement practices - only the Federal Aviation 


Administration (FAA) can- this is an empty promise. 


Regarding the Logan Airport Greenway Connector Project on page 3-2, does Massport 
provide security for users of this pedestrian/bikepath? 


Regarding the new bus fleet for the Rental Car Center (RCC) on page 3-4, how big was 
the rental car (diesel bus) fleet before Massport constructed the RCC? 


Member Firm, National Council of Acoustical Consultants 
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In Figure 5-6 (page 5-16), why were there more parking exits in 2000 than in 2014? The 
parking freeze has been in place the whole time, and passenger numbers are up. 


On page 6-3, paragraph 1, there is a typographical error. Runway 5R - 33L should read 
Runway I5R - 33L. 


On page 6-36, in the discussion of the comparison between modeled and measured noise 
levels for 2013 and 2014, it is stated that the average difference will always be a positive 
number. There is no physical reason why the difference between modeled and measured 
should be biased. This observation (because that is what it is) just shows that there is a 
system error between the modeling and the measurements. 


In Tables 6-14 and -15 (pages 6-46 and 6-47), regarding Time Above for and average day 
and night, it is scary to note that there are minutes above an 85 dBA treshhold (like a 
truck) at night. No wonder people are complaining. The column headings in Table 6-15 
are incorrect for 2013. 


On page 6-51, it states that Table 6-17 has complaints for the ten highest communities. 
There are more than ten communities listed in the table. 


The FAA's use of a DNL of 65 dBA for airport impact (while the law) does not address 
the approximately 12,500 calls from routine use of this major airport. Most of the people 
affected are well outside a DNL of 65 dBA. 


Thank you for giving me the opportunity to comment on this report. 


Sincerely, 


Mf E— , 
Mf 


Nancy S. Timmerman, P.E. 


Cc: S. Dalzell, Massport 
Letter to MEPA Office/EOEA #3247--2014EDR 


Member Firm, National Council of Acoustical Consultants 
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BOSTON 
TRANSPORTATION November 4, 2015 


DEPARTMENT 


ONE CITY HALL SQUARE * ROOM 721 
BOSTON, MASSACHUSETTS 02201 
617-635-4680 * FAX 617-635-4295 
The Honorable Matthew Beaton, Secretary 
Executive Office of Energy and Environmental! Affairs 
100 Cambridge Street, Suite 900 
Boston, Massachusetts 02114 


Re: Boston-Logan International Airport 2014 Environmental Data Report 
(2014 EDR)- EEA #3247 


Dear Secretary Beaton: 


The Boston Transportation Department (BTD) has reviewed the above document and is pleased 
to submit the following comments for your review. 


Although this is primarily an environmental document, BTD would like to comment on traffic 
related issues that could potentially affect East Boston residents. 


The Massachusetts Port Authority (MPA) has worked hard to minimize the environmental impacts 
associated with the increase in aircraft operations and ground traffic. The current policy of airlines 
to use larger aircraft to satisfy market demand with less flights has worked well in Boston and 
other major cities around the country. However, as shown in your most recent Monthly Airport 
Traffic Summary, this trend appears to be changing as the Boston market continues its rapid 
growth. Aircraft operations at Logan Airport increased by 1.2% from January to September of this 
year to 279,753 operations vs. 276,369 for the same period in 2014. We believe this trend shows 
no signs of changing anytime soon. In fact, in our opinion, this trend will continue well into the 
foreseeable future. While the 2014 EDR focuses primarily on environmental impacts, BTD is 
concerned on the vehicular impacts airport growth will have on the local streets in East Boston 
and surrounding communities. Therefore, our concerns which focus on airport ground traffic 
related impacts network with environmental impacts, since it’s clear as traffic volume increases so 
will the air quality in the close-in communities decrease. 


7-1 





MARTIN’. WALSH, Mayor 
" : PA 
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Page 2, 2014 Environmental! Data Report 


Our comments pertaining directly to the 2014 EDR. are as follows: 
Page 2-19, Paragraph 1 (Aviation Activity Forecasts) 


BTD would like to request clarification where the document states, “The refined forecast reflects 
the most up-to-date short-term (2015 and 2016) and long-term (2035) activity outlooks.”"We 7-2 
believe the 2035 may be listed in error. The latest date pertaining to the long-term forecast in the 
EDR appears to be 2020. 





Page 3-4, Point #4 (Martin A. Coughlin Bypass Road) 


Local residents, along with city and elected officials, worked hard with Massport for many years to 
construct this important bypass road with the hope it would give relief to East Boston residents 
from the many commercial vehicles exiting and entering Logan Airport, especially heavy trucks. 
Unfortunately, it has not worked as well as expected. There have been many drivers that have 
experienced difficulty in finding or even knowing about this important option for access/egress to 
Logan Airport. 


BTD would like to request that Massport expand their airport information, as well as their roadway 
system signage, to inform drivers of this valuable asset that not only improves airport traffic flow, 7-3 
but more importantly, reduce traffic and air quality impacts in East Boston. 


Pages 5-1, 5-2 and 5-3, Re: Ground Access 


BTD is pleased Massport has complied with the Logan Airport/East Parking Freeze criteria. The 
transfer of Park & Fly lots from East Boston to the airport and the transfer of 4,427 employee 
spaces to off-site locations has resulted in jess traffic, as well as improved air quality and noise 
impacts in the community. We also believe the Logan Express Bus Service has been a success 
and helps dramatically in curtailing ground access issues. 


BTD agrees with Massport on the issue of diverted parking operations to both on the airport 
(locations not inciuded in the Freeze area) and off-airport parking locations resulting in additional 
drop-off/pick-up activity as a direct result of compliance with the Logan Airport/ East Boston 
Parking Freeze. While BTD clearly understands the challenge Massport must face under this 
legislation, we also hope Massport does not attempt to increase the number of commercial spaces 
allowed by law. The parking freeze was not only developed to reduce emissions, it was also i-4 
designed to eradicate the park & fly lots in the East Boston Community and relocate them on the 
airport as well. Thus far, this program has worked as intended. 
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Page 3, 2014 Environmental Data Report 


BTD supports Massport in the attempt to improve the shortfall of parking spaces at Logan Airport. 
However, Massport must develop innovative programs to expand their High Occupancy Vehicle 7-4 
(HOV) operations, Logan Express Bus Service, Blue and Silver Line accommodations, water Cont. 
transportation and employee parking demand in order to address this serious problem prior to any 
consideration on the expansion of the number of spaces allowed under the Parking Freeze. 





Pages 5-29 & 5-30, Regarding Ground Access Planning Considerations 


As we know, the Massport ground access goal is to attain a 35.2% passenger HOV mode share 
when the annual air passenger levels reach 37.5 million. The criteria for this HOV mode share 
was completed in the early 1990s and in subsequent environmental documents became a 
declared goal for ground access to Logan Airport. Unfortunately, the latest survey conducted in 
2013 revealed an HOV mode share of 28% which has remained consistent with past surveys 
dating back to 2004. While this may demonstrate how Logan Airport has been able to maintain its 
HOV mode share despite increases in air passenger jevels, it also questions whether or not the 
goal of 35.2% HOV mode share when passenger levels reach 37.5 million is attainable. 


£5 


BTD is willing to work with Massport and other government agencies to achieve the goals and 

objectives of the East Boston/Logan Airport Parking Freeze, and while we understand that Logan 
is the only airport with a parking freeze, it must also be understood that it is an airport abutting 7-6 
heavily populated neighborhoods that impact people everyday, both on the ground and in the air. 





if you have any questions, please feel free to call me at 617-635-3076. 






Sincerely, 


Senior Plannef 
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Boston-Logan International Airport 2015 EDR 
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Appendix B, Comment Letters and Responses 


Boston-Logan International Airport 2015 EDR 


Proposed Scope for the 2016 ESPR 


PROJECT NAME: Logan Airport 2016 Environmental Status and Planning Report (ESPR) 
PROJECT LOCATION: — Logan International Airport, East Boston, Massachusetts 

EOEA NUMBER: 3247 

PROJECT PROPONENT: Massachusetts Port Authority (Massport) 


Massport respectfully submits this proposed scope for the Logan Airport 2016 Environmental Status and 
Planning Report (ESPR) for public review and comment. The 2016 ESPR would follow the 2015 Environmental 
Data Report (EDR), which was filed in December 2016. As directed by the Secretary of the Executive Office of 
Energy and Environmental Affairs (EEA), Massport will continue to use this process to evaluate the cumulative 
impacts associated with Logan Airport activities through preparation of an ESPR approximately every five years 
with data updates annually through the EDRs. This ESPR will provide the most recent passenger and operations 
forecasts for Logan Airport through 2035 and compare to historic trends. Massport will continue to post the 


full EDR/ESPR documents on the Massport website (http://www.massport.com/environment). 


Purpose of the Logan Airport 2016 ESPR 


For over three decades, the Logan Airport EDRs and ESPRs have provided information to agencies and the 
public on planning activities, aircraft operations and passenger activity levels, and Massport initiatives at 
Logan Airport. The 2016 ESPR will provide an update on conditions at Logan Airport for calendar year 2016. 
The ESPR will continue to serve as a background/context against which projects at Logan Airport can be 
evaluated. It will also report on the cumulative effects of Logan Airport operations and activities, compared to 
previous years, as appropriate and to future forecast year 2035. 


The EDR/ESPR process was developed to allow individual projects at Logan Airport to be considered and 
analyzed in the broader, Airport-wide context. The EDRs and ESPRs serve as the baseline analyses for project- 
specific environmental reviews and provide a forum for updates on Massport’s mitigation program. As stated in 
the introduction to the 1999 ESPR, “while the Logan ESPR and EDRs provide the broad planning context for 
projects proposed for Logan Airport and future planning concepts under consideration by Massport, no 
specific projects can be built solely on the basis of inclusion and discussion in the 1999 ESPR.” By providing the 
Airport-wide context for air quality, noise, ground transportation, and water quality, the EDRs/ESPRs help focus 
the review processes for state Environmental Notification Forms (ENFs) and, if necessary, Environmental 
Impacts Reports (EIRs). In this manner, Massport ensures that segmented project review does not occur in the 
context of Massachusetts Environmental Policy Act (MEPA) review of projects at Logan Airport. The EDRs/ESPRs 
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also provide context for federal National Environmental Policy Act (NEPA) reviews by the Federal Aviation 
Administration (FAA) serving as the lead federal agency. In short, the EDRs/ESPRs provide a planning context 
which complements the individual project-specific filings. As directed in the Secretary's Certificate on the 
Terminal E Modernization Project ENF, the EDR/ESPR will continue to be the forum to address cumulative, 
Airport-wide impacts. 


Contents of the 2016 ESPR 


Generally, the 2016 ESPR will follow the format of the 2011 ESPR, presenting an overview of the role of 

Logan Airport in the regional planning context. The 2016 ESPR will report on 2016 passenger and aircraft 
operation activity levels. This will be followed by a status report on Massport’s proposed planning initiatives, 
projects, and mitigation. In this way, Massport will provide necessary background information to allow the 
reviewer to understand the environmental policies and planning which form the context of the environmental 
reporting, technical studies, and environmental mitigation initiatives at Logan Airport. 


In addition, the ESPR will report on updated passenger and operations activity forecasts for Logan Airport and 
Massport’'s other airports, Hanscom Field and Worcester Regional Airport. The new forecast will use 2016 as the 
base year and projected activity forecasts forward to calendar year 2035. In addition, the 2016 ESPR will use the 
results of the 2016 Logan Airport Air Passenger Ground Access Survey and the Long-term Parking Management 
Plan to inform future access planning. 


The technical studies in the 2016 ESPR will include reporting on and analysis of key indicators of airport activity 
levels, the regional transportation system, ground access, noise, air quality, water quality and environmental 
management, and project mitigation tracking. Sustainability initiatives are included throughout the document. 
Each chapter's contents are described below. 


Chapter 1. Introduction/Executive Summary 
This chapter of the 2016 ESPR will include: 
Highlights of 2016 planning and environmental conditions; 
Overview of Logan Airport and its environmental, geographic, and regulatory context; 
Overview of the EDR/ESPR cycle; 
Highlights of passenger activity levels and aircraft operations; 


Description of the analysis framework for the environmental reporting and technical studies to be 
conducted; 


Overview of the Logan Airport planning initiatives and projects; 
Overview of sustainability initiatives at Logan Airport; and 


Organization of the 2016 ESPR. 
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A Spanish version of the Executive Summary for the 2016 ESPR will be prepared and included in the document. 


Chapter 2. Activity Levels 

The primary purpose of this chapter will be to report on airport activity levels for 2016, including: 
Aircraft operations, including fleet mix and scheduled airline services at Logan Airport; 
Domestic and international passenger activity levels; 
Cargo and mail volumes; 


Compare 2016 aircraft operations, cargo/mail operations, and passenger activity levels to 2015 activity 
levels; and 


Report on national aviation trends in 2016 and compare to trends at Logan Airport. 


This chapter will also report on Massport's forecasts that become the basis for the planning and impact 
sections that follow and for Massport’s planning initiatives over the next few years. Future year analyses will be 
based on the new 2035 forecast. This chapter will update the aircraft operations and passenger activity 
forecasts, and will provide a discussion of analysis methodologies and assumptions, including anticipated fleet 
mix changes and other trends in the aviation industry. The section will report on the following: 


Compare 2016 operations to historic trends and forecasts for planning horizon year 2035; 
Present updated forecasts of Logan Airport's passenger volume, aircraft operations, and fleet mix; and 


Compare forecast activity levels to historic trends, prior Logan Airport forecasts, and FAA forecasts for 
Logan Airport and the U.S. industry. 


Chapter 3. Airport Planning 


Massport continues to assess planning strategies for improving Logan Airport's operations and services in a 
safe, secure, more efficient, and environmentally sensitive manner. As owner and operator of Logan Airport, 
Massport also must accommodate and guide tenant development. This chapter will describe the status of 
planning initiatives for the following areas: 


Terminal Area; 

Airside Area; 

Service and Cargo Areas; 
Roadways and Airport Parking; and 
Airport Buffers and Landscaping. 


Massport is planning for the ongoing improvement of Logan Airport facilities as well as enhancing access to 
and from the Airport. The chapter will report on the status of projects implemented within the boundaries of 
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Logan Airport either by Massport, its tenants, or other state entities. The chapter will also report on the status 
and effectiveness of the ground access related changes including roadway and parking projects, which 
consolidate and direct airport-related traffic to centralized locations and minimize airport-related traffic on 
external streets in adjacent neighborhoods. 


Chapter 4. Regional Transportation 


The 2016 ESPR will describe Logan Airport's role in the region’s intermodal transportation system by reporting 
on the following: 


Regional Airports 


2016 regional airport operations, passenger activity levels, and schedule data within an historical 
context; 


Status of plans and new improvements as provided by the regional airport entities; 
Ground access improvements to the regional airports; and 


The role that Worcester Regional Airport and Hanscom Field play in the regional aviation system and 
Massport’'s efforts to promote these airports. 


Regional Transportation System 
Massport’s role in managing regional aviation facilities; 


Massport’s cooperation with other transportation agencies to promote efficient regional highway and 
transit operations; and 


Report on metropolitan and regional rail initiatives and ridership. 


Chapter 5. Ground Access to and from Logan Airport 
The chapter will report on 2016 conditions and provide a comparison to those of 2015 for the following: 
Logan Airport Parking Freeze; 


High occupancy vehicle (HOV) ridership (including Blue Line, Silver Line, Scheduled, Unscheduled, 
Water Transportation, and Logan Express); 


Logan Airport Employee Transportation Management Association (Logan TMA) services; 
Logan Airport gateway volumes; 
On-Airport traffic volumes/vehicle miles traveled (VMT); 


Parking demand and management (including rates and duration statistics); 
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Status of proposed ground access planning and the connection to the Airport Station associated with 
the planned Terminal E Modernization Project, anticipated Massachusetts Bay Transportation Authority 
(MBTA) ridership, and possible changes in HOV mode share; 


Status of long-range ground access management strategy planning; and 
Results of the 2016 Logan Airport Air Passenger Ground Access Survey. 


This chapter will also report on future year conditions for 2035 for the following ground transportation 
indicators: 


Traffic volumes; 
On-Airport VMT; and 
Parking demand. 
This chapter will also present a discussion of the following topics: 
Update on parking conditions; 


Massport’s cooperation with other transportation agencies to increase transit ridership to and from 
Logan Airport via the Blue Line and Silver Line; 


Report on Logan Express usage and efforts to increase capacity and usage; 
Report on water transportation to and from Logan Airport; and 


Report on results of ongoing ground access studies, as relevant. 


Chapter 6. Noise Abatement 


This chapter will provide an overview of the environmental regulatory framework affecting aircraft noise, the 
changes in aircraft noise, and the updates in noise modeling. The chapter will report on 2016 conditions and 
compare those conditions to those of 2015 for the following: 


Fleet Mix, including Stage II, Recertified (Hushkitted) Stage III, newly manufactured Stage III, and 
qualifying Stage IV aircraft; 


Nighttime operations; 
Runway utilization (report on aircraft and airline adherence with runway utilization goals); and 


Flight tracks. 


In 2015, the FAA introduced a new combined noise and air quality modeling tool, the Aviation Environmental 
Design Tool (AEDT) that is to be used for all airport projects. This new tool is a software system that 
dynamically models aircraft performance in space and time to produce fuel burn, emissions, and noise 
information. Massport is actively evaluating the new model and working with the FAA to develop Logan Airport 
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specific adjustments for the AEDT model. The adjustments would allow the model to properly reflect the noise 
environment at Logan Airport. Several of these custom adjustments cannot be implemented directly in AEDT 
and will need to be evaluated by Massport and approved by FAA. Massport has reached out to FAA for 
consideration and approval of these adjustments and if completed in a timely fashion, pending those 
discussions, AEDT is expected to be the official model for next year’s 2016 ESPR. 


This chapter will report on the following: 


Changes in annual noise contours and noise-impacted population; 


Measured versus modeled noise values, including reasons for differences and any improvements 
attributable to the models deployed; 


Cumulative Noise Index (CNI); 
Times-Above for 65, 75, and 85 dBA threshold values/Dwell and Persistence of noise levels; and 
Flight track monitoring noise reports. 


This chapter will present a discussion of analysis methodologies and assumptions, including forecast fleet mix 
and runway use assumptions, and report on future year conditions for 2035 for the following noise indicators: 


Runway utilization; 
Day-Night Average Sound Level (DNL) noise contours; and 
Population counts. 


The chapter will also report on noise abatement efforts, results from Boston-Logan Airport Noise Study 
(BLANS), and provide a status update on the noise and operations monitoring system. 


Chapter 7. Air Quality/Emissions Reductions 


This chapter will begin with an overview of the environmental regulatory framework affecting aircraft emissions, 
changes in aircraft emissions, and the changes in air quality modeling. The chapter will provide discussion on 
progress on the national and international levels to decrease air emissions. The chapter will also discuss 
analysis methodologies and assumptions and report on 2016 conditions using the FAA's new AEDT model, if 
appropriate. Massport is actively evaluating the new model and working with the FAA to develop Logan Airport 
specific adjustments for the AEDT model. Massport has reached out to the FAA for consideration and approval 
of model adjustments and if completed in a timely fashion, AEDT is expected to be the official model for next 
year’s 2016 ESPR. If resolved, the 2016 ESPR will compare results to the most recent version of the Emissions 
Dispersion Modeling System (EDMS) that has been used in recent EDR/ESPR filings. The Environmental 
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Protection Agency (EPA) required motor vehicle emissions modeling tool (MOtor Vehicle Emission Simulator 
(MOVES}) will continue to be used to assess vehicular emission on airport roadways. The chapter will include: 


Emissions inventory for carbon monoxide (CO); 
Emissions inventory for oxides of nitrogen (NO,); 
Emissions inventory for volatile organic compounds (VOCs); 
Emissions inventory for particulate matter (PM); and 
NO, emissions by airline. 
This chapter will also report on the following ongoing air quality efforts for 2016: 
Massport’s and tenant's alternative fuel vehicle programs; and 
The status of Logan Airport air quality studies undertaken by Massport or others, as available. 


This chapter will include Massport’s voluntary inventory of greenhouse gas (GHG) emissions from 

Logan Airport in 2016. GHG emissions will be quantified for aircraft, ground service equipment (GSE), motor 
vehicles and stationary sources using emission factors and methodologies outlined in the Greenhouse Gas 
Emissions Policy and Protocol issued by EEA and the Transportation Research Board's Guidebook on Preparing 
Airport Greenhouse Gas Emissions Inventories (Airport Cooperative Research Program (ACRP) Report 11, 
Project 02-06). The results of the 2016 GHG emissions inventory will be compared to the 2015 results. 


This chapter will present a discussion of analysis methodologies and assumptions and report on future year 
condition for 2035 for the following air quality indicators: 


Emissions inventory for CO; 
Emissions inventory for NO,; 
Emissions inventory for VOCs; 
Emissions inventory for PM; and 
Emissions Inventory for GHGs. 


This chapter will also include an update on Massport’s efforts to encourage the use of single engine taxiing 
under safe conditions. This chapter will also provide an update on the feasibility of combined heat and power 
(CHP) use for Terminal E and updates to progress made in designing the energy systems for the facility. 





1 MOVES replaces the previous model for deriving on-road mobile source emissions, MOBILE6.2; the Massachusetts Department of 
Environmental Protection (MassDEP) directed that MOVES should be used for the EDR analysis for consistency with the State Implementation 
Plan (SIP) and MassDEP’s methodologies. 
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Chapter 8. Water Quality/Environmental Compliance and Management 


This chapter will report on the 2016 status of: 


National Pollutant Discharge Elimination System (NPDES) Permit and monitoring results for 
Logan Airport's outfalls and the Fire Training Facility; 


Jet fuel usage and spills; 
Massachusetts Contingency Plan (MCP) activities; 
Tank management; 
Update on the environmental management plan; and 
Fuel spill prevention. 
The chapter will also present a discussion of the following topics: 
Future stormwater management improvements (if any); and 


Future MCP and tank management activities. 


Chapter 9. Project Mitigation Tracking 


This chapter will report on the status of mitigation commitments for specific Massport and tenant projects at 
Logan Airport that have undergone MEPA review and other commitments and have commenced construction. 
The status of mitigation commitments made in the Section 61 Findings for the following projects will be 
reported: 


West Garage/Central Garage (EOEA 9790); 

International Gateway (EOEA 9791); 

Logan Airside Improvements Planning Project (EOEA 10458); 

Terminal A Replacement Project (EOEA 12096); 

Southwest Service Area Redevelopment Program/Rental Car Center (EOEA 14137); 
Logan Runway Safety Area Improvements Project (EOEA 14442); and 

Terminal E Modernization Project (EEA 15434). 


This chapter will update the status of Massport's mitigation commitments and will also identify projects for 
which mitigation is complete. 
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Appendices 


MEPA Documentation 


These appendices will include a copy of the Secretary's Certificate and comment letters received on the 

2015 EDR. Individual responses to items raised in the Secretary's Certificate on the 2015 EDR and comments in 
reviewers’ letters will be provided. A distribution list for the 2016 ESPR (indicating those receiving documents or 
CDs) will be provided. The document will also contain copies of any MEPA Certificates or documentation issued 
for projects at Logan Airport in 2016 . 


Supporting Technical Documentation 


Supporting technical appendices will be provided as necessary. 
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Distribution 


This 2015 Environmental Data Report (EDR) has been distributed to federal, state, and city agencies and to 
parties listed in this appendix. The list includes those entities that the Massachusetts Environmental Policy Act 


(MEPA) requires as part of the review of the document, representatives of governmental agencies, commenters 
on the 2014 EDR, and community groups concerned with Airport activities. The ‘C’ indicates that Massport sent 
a compact disc (CD) and the ‘P’ indicates that Massport sent a printed copy. 


The 2015 EDR is also available on Massport’s website at www.massport.com and electronically on CD. Limited 
CD or printed copies of the 2015 EDR may be requested from Michael Gove, Massport, Logan Office Center, 
One Harborside Drive, Suite 200S, East Boston, MA 02128, telephone (617) 568-3546, email: 
mgove@massport.com. Printed and electronic copies of this report are available for review at the following 


public libraries: 








Library 


Address 


Library 


Address 





PC Boston Public Library 


Main Branch 


700 Boylston Street 
Boston, MA 02116 


PC 


Boston Public Library 
Charlestown Branch 


179 Main Street 
Charlestown, MA 02129 





Boston Public Library 
Connolly Branch 


433 Centre Street 
Jamaica Plain, MA 02130 


Boston Public Library 
East Boston Branch 


365 Bremen Street 
East Boston, MA 02128 





PC Bedford Public Library 


7 Mudge Way 
Bedford, MA 01730 


Boston Public Library 
South Boston Branch 


646 East Broadway 
South Boston, MA 02127 





Chelsea Public Library 


569 Broadway 
Chelsea, MA 02150 


Cary Memorial 
Library 


1874 Massachusetts Avenue 
Lexington, MA 02420 





Lincoln Public Library 


3 Bedford Road 
Lincoln, MA 01773 


Concord Public 
Library 


129 Main Street 
Concord, MA 01742 





Quincy Public Library 
Thomas Crane Branch 


40 Washington Street 
Quincy, MA 02169 


Milton Public Library 
Main Branch 


476 Canton Avenue 
Milton, MA 02186 





PC Winthrop Public 
Library 


2 Metcalf Square 
Winthrop, MA 02151 


Revere Public Library 


179 Beach Street 
Revere, MA 02151 





PC Medford Public Library 


111 High St. 
Medford, MA 02155 


State Transportation 
Library 


10 Park Plaza, Suite 4160 
Boston, MA 02116 





Somerville Public 
Library 


79 Highland Avenue 
Somerville, MA 02143 


Everett Public Library 


410 Broadway 
Everett, MA 02149 





Cambridge Main 
Library 


449 Broadway 
Cambridge, MA 02138 
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Some parties listed below have been provided a hard copy of the document along with a CD of the complete 


document. A second group of parties have been provided with a CD only. 


Commenters on the 2014 EDR 


PC 


PC 


PC 


Cindy L Christiansen, PhD. PC 
Logan CAC Representative, Milton 

59 Collamore St. 

Milton, MA 02186 


J. Thomas Hurley, Member PC 
Milton Board of Selectmen 

714 Blue Hill Avenue 

Milton, MA 02186 

Stephen H. Kaiser, PhD. PC 


191 Hamilton Street 
Cambridge, MA 02139 


Federal Government 


P.C 


PC 


P.C 


P.C 


Kathleen M. Conlon, Chair PC 
Milton Board of Selectmen 

42 Reedsdale Road 

Milton, MA 02186 


H United States Senators and Representatives 


The Honorable Niki S. Tsongas PC 


U.S. House of Representatives 
126 John Street, Suite 12 
Lowell, MA 01852 


The Honorable Richard E. Neal PC 
U.S. House of Representatives 

300 State Street, Suite 200 

Springfield MA, 01105 


The Honorable Joseph P.Kennedy °° 


Il 

U.S. House of Representatives 
29 Crafts Street, Suite 375 
Newton, MA 02458 


The Honorable Elizabeth Warren PC 
2400 JFK Federal Building 

15 New Sudbury Street 

Boston, MA 02203 


H Environmental Protection Agency 


Susan Studlien, Director ¢ 
Office of Environmental 

Stewardship 

U.S. Environmental Protection 

Agency 

New England Region 

5 Post Office Square — Suite 100 

Boston, MA 02109 
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Julie Wormser, Executive Director PC 
The Boston Harbor Association 
374 Congress Street, Suite 307 
Boston, MA 02210 
Nancy S. Timmerman, P.E. PC 
Consultant in Acoustics and Noise 
Control 
25 Upton Street 
Boston, MA 02118 
P.C 


The Honorable Michael E. Capuano 
U.S. House of Representatives 

110 First Street 

Cambridge, MA 02141 


The Honorable Seth Moulton BC 
U.S. House of Representatives 

21 Front Street 

Salem, MA 01970 


The Honorable Stephen F. Lynch BC 


U.S. House of Representatives 
One Harbor Street, Suite 304 
Boston, MA 02210 


The Honorable Ed Markey 
JFK Federal Building, Suite 975 
15 New Sudbury Street 
Boston, MA 02203 


Lucy Edmondson € 
Chief of Operations 

U.S. Environmental Protection 

Agency 

New England Region 

5 Post Office Square — Suite 100 

Mail Code OEP 06-5 

Boston, MA 02109-3912 


David T. Burnes, Secretary 
Milton Board of Selectmen 
24 Garfield Road 

Milton, MA 02186 


Richard C. Rossi, City Manager 
City of Cambridge 

795 Massachusetts Avenue 
Cambridge, MA 02139 


Robert D'Amico 

Boston Transportation 
Department 

One City Hall Square, Room 721 
Boston, MA 02201 


The Honorable Katherine Clark 
U.S. Representatives 

701 Concord Avenue, Suite 101 
Cambridge, MA 02138 


The Honorable William R. Keating 
U.S. House of Representatives 
Two Court Street 

Plymouth, MA 02360 


The Honorable James P. McGovern 
U.S. House of Representatives 

12 East Worcester Street, Suite 1 
Worcester, MA 010604 


Tim Timmerman 

U.S. Environmental Protection 
Agency 

New England Region 

5 Post Office Square — Suite 100 
Mail Code ORA 17-1 

Boston, MA 02109-3912 
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@ Federal Aviation Administration 


© Amy Corbett PC 
New England Regional 
Administrator 
Department of Transportation 
Federal Aviation Administration 
New England Region 
12 New England Executive Park, 
Box 510 
Burlington, MA 01803 


Ralph Nicosia-Rusin, Planner PC 


Department of Transportation 
Federal Aviation Administration 
New England Region, Airports 
Division 

12 New England Executive Park, 
Box 510 

Burlington, MA 01803 


™ United States Army Corps of 
Engineers 


Colonel Christopher Barron c 


Commander and District Engineer 
U.S. Army Corps of Engineers 
New England District 

696 Virginia Road 

Concord, MA 01742-2751 


Mary Walsh 

Manager Airports Division 
Department of Transportation 
Federal Aviation Administration 
New England Region, Airports 
Division 

12 New England Executive Park, 
Box 510 

Burlington, MA 01803 


Richard Doucette 

Manager, Environmental Programs 
Department of Transportation 
Federal Aviation Administration 
New England Region, Airports 
Division 

12 New England Executive Park, 
Box 510 

Burlington, MA 01803 


H United States Postal Service 


Dale Bierstaker 

Support Services 

United States Postal Service 
GMF, Room 203 

Boston, MA 02205-9991 


H United States Fish and Wildlife Service 


© Wendi Weber < 
Northeast Regional Director 
U.S. Fish and Wildlife Service 
Department of the Interior 
300 Westgate Center Drive 
Hadley, MA 01035-9589 


State Government 


NE Field Office 

U.S. Fish and Wildlife Service 
Department of the Interior 
70 Commercial St., Suite 300 
Concord, NH 03301-5087 


@ Department of Environmental Protection 


Cc C 


Martin Suuberg 
Commissioner 

Department of Environmental 
Protection 

One Winter St. 

Boston, MA 02108 


Iris Davis, Section Chief ¢ 


Bureau of Waste Site Cleanup 
Section Chief 

Permits/Risk Reduction - NERO 
Department of Environmental 
Protection 

205B Lowell Street 
Wilmington, MA 01887 
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Nancy Baker 

MEPA Coordinator 

Northeast Regional Office 
Department of Environmental 
Protection 

205B Lowell Street 
Wilmington, MA 01887 


Jerome Grafe 

Department of Environmental 
Protection —- BWP 

One Winter Street, 10th Floor 
Boston, MA 02108 


Andrew Hale 

Tower Manager 

Department of Transportation 
Federal Aviation Administration 
Logan International Airport 
600 Control Tower, 19th Floor 
East Boston, MA 02128 


Gail Latrell 

Department of Transportation 
Federal Aviation Administration 
New England Region 

Airports Division 

12 New England Executive Park, 
Box 510 

Burlington, MA 01803 


Rachel Freed 

Section Chief 

Wetlands and Waterways - NERO 
Department of Environmental 
Protection 

205B Lowell Street 

Wilmington, MA 01887 


Christine Kirby, Director 

Air and Climate Division 
Department of Environmental 
Protection 

One Winter Street, 9** Floor 
Boston, MA 02108 
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PC 


Cc 


™ Senate/House of Representatives 


Senator President Stanley C. s 


Rosenberg 

Massachusetts State House, 
Room 332 

Boston, MA 02133 


Speaker of the House Robert A. PC 
DeLeo 

Massachusetts State House, 

Room 356 

Boston, MA 02133 


Representative William M Straus 
Chair, Joint Committee on 
Transportation 

Massachusetts State House, 
Room 134 

Boston, MA 02133 


Representative Daniel J. Ryan DG 


Massachusetts State House, 
Room 136 
Boston, MA 02133 


Senator Thomas McGee c 


Chair, Joint Committee on 
Transportation 
Massachusetts State House, 
Room 190C 

Boston, MA 02133 


Senator Joseph Boncore 
Massachusetts State House, 
Room 424 

Boston, MA 02133 


Senator Linda Dorcena Forry : 


Massachusetts State House, 
Room 419 
Boston, MA 02133 


Representative Adrian Madaro 
Massachusetts State House, 
Room 544 

Boston, MA 02133 


@ Executive Office of Energy and Environmental Affairs 


Matthew Beaton, Secretary PC 


Executive Office of Energy and 
Environmental Affairs 

100 Cambridge St, Suite 900 
Boston, MA 02114 


= Department of Public Health 


Suzanne K. Condon 

Associate Commissioner, Director 
Massachusetts Department of 
Public Health 

Attn: Margaret Round 
Department of Public health 

250 Washington Street 

Boston, MA 02108 


Deirdre Buckley, Director PC 


Executive Office of Energy and 
Environmental Affairs 

100 Cambridge St, Suite 900 
Boston, MA 02114 


Margaret Round, Environmental 
Analyst 

Massachusetts Department of 
Public Health 

Center for Environmental Health 
250 Washington Street, 7th Floor 
Boston, MA 02108 


™ Department of Conservation and Recreation 


Leo Roy, Commissioner 
Department of Conservation and 
Recreation 

251 Causeway Street, Suite 600 
Boston, MA 02114 


Appendix D, Distribution 


Senator Sal DiDomenico 
Massachusetts State House, 
Room 218 

Boston, MA 02133 


Representative RoseLee Vincent 
Massachusetts State House, 
Room 236 

Boston, MA 02133 


Representative Nick Collins 
Massachusetts State House, 
Room 26 

Boston, MA 02133 


Anne Canaday 

Environmental Analyst 
Executive Office of Energy and 
Environmental Affairs 

100 Cambridge St, Suite 900 
Boston, MA 02114 
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— Department of Fisheries, 
Wildlife and Environmental 
Law Enforcement 


Environmental Reviewer 

Mass. Wildlife & 

Environmental Law Enforcement 
Field Headquarters 

1 Rabbit Hill Road 
Westborough, MA 01581 


— Coastal Zone Management 


Bruce K. Carlisle, Director 
Massachusetts Office of Coastal 
Zone Management 

251 Causeway St. Suite 800 
Boston, MA 02114-2119 
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— Department of Housing and 
Community Development 


Chrystal Kornegay 
Undersecretary 
Department of Housing and 
Community 

Development 

100 Cambridge Street #330 
Boston, MA 02114 


— = Central Transportation 
Planning Staff 


Robin Mannion 

Deputy Executive Director 
Central Transportation Planning 
Staff 

10 Park Plaza, Room 2150 
Boston, MA 02116 


m Massachusetts Department of Transportation (MassDOT) 


Stephanie Pollack 

Secretary of Transportation, CEO 
MassDOT 

10 Park Plaza, Suite 3170 
Boston, MA 02116 


Jeffrey DeCarlo, Administrator 
MassDOT Aeronautics 

Logan Office Center 

One Harborside Drive,Suite 205N 
East Boston, MA 02128-2909 


Rick McCullough 

Director of Environmental 
Engineering, MassDOT 

185 Kneeland Street, 9" floor 
Boston, MA 02111 


m@ Massachusetts Historical 
Commission 


William Francis Galvin 

Secretary of the Commonwealth 
220 Morrissey Boulevard 
Boston, MA 02125 
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Cc 


Brian Shortsleeve, Chief 
Administrative Office, Acting 
General Manager 

MassDOT Rail & Transit 

10 Park Plaza, Suite 3910 
Boston, MA 02116 


David Mohler, Executive Director 
MassDOT Office of Transportation 
Planning 

10 Park Plaza, Suite 4150 

Boston, MA 02116 


Andrew Brennan 

Director of Environmental Affairs 
MBTA 

10 Park Plaza, Suite 6720 
Boston, MA 02116 


m@ Massachusetts Executive 
Office of Health and 
Human Services 


Marylou Sudders, Secretary 
Executive Office of Health and 
Human Services 

One Ashburton Place, 11th Floor 
Boston, MA 02108 


C 


P.C 


™@ Massachusetts Water 


Resources Authority 


Frederick A. Laskey 

Executive Director 

Mass. Water Resources Authority 
Charlestown Navy Yard 

100 First Avenue 

Charlestown, MA 02129 


— Metropolitan Area Planning 


Council 


Marc Draisen, Deputy Executive 
Director 

Metropolitan Area Planning Council 
60 Temple Place, 6th Floor 

Boston, MA 02111 


Thomas Tinlin, Administrator 
MassDOT Highway 

10 Park Plaza, Suite 3510 
Boston, MA 02116 


Kevin Walsh 

Director of Environmental Services 
MassDOT 

10 Park Plaza, Suite 4260 

Boston, MA 02116 


m Massachusetts Department of 


Public Safety 


Matt Carlin, Commissioner 
Massachusetts Department of 
Public Safety 

One Ashburton Place, Room 1301 
Boston, MA 02108 
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# Natural Heritage and 
Endangered Species Program 


Amanda Veinotte 

Administrative Coordinator 
Natural Heritage and Endangered 
Species Program 

1 Rabbit Hill Road 

Westboro, MA 01581 


™ Massachusetts Port Authority Board of Directors 


© Stephanie Pollack © Michael P. Angelini, Chair 
Massport Board of Directors Massport Board of Directors 
Massachusetts Port Authority Massachusetts Port Authority 
One Harborside Drive One Harborside Drive 
East Boston, MA 02128-2909 East Boston, MA 02128-2909 
© Lewis G. Evangelidis © Sean M. O’Brien 
Massport Board of Directors Massport Board of Directors 
Massachusetts Port Authority Massachusetts Port Authority 
One Harborside Drive One Harborside Drive 
East Boston, MA 02128-2909 East Boston, MA 02128-2909 


Patricia Jacobs 

Massport Board of Directors 
Massachusetts Port Authority 
One Harborside Drive 

East Boston, MA 02128-2909 


Municipalities 


— City of Boston 


Office of the Mayor Boston Transportation Department 
© Martin J. Walsh, Mayor PC Gina Fiandaca, Commissioner 
City of Boston Boston Transportation 
One City Hall Square Department 
Boston, MA 02201 One City Hall Plaza, Room 721 
Boston, MA 02201 
Boston Parks and Recreation City Clerk's Office 
Department 
© Chris Cook, Commissioner © Maureen Feeney 
Boston Parks and Recreation Boston City Clerk 
Department One City Hall Square 
1010 Massachusetts Avenue, Boston, MA 02201 
3° Floor 


Boston, MA 02118 


Boston Environment Department 


© Acting Director © Maura Zlody 
City of Boston Environment City of Boston Environment 
Department Department 
One City Hall Plaza, Room 805 One City Hall Plaza, Room 805 
Boston, MA 02201 Boston, MA 02201 
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L. Duane Jackson, Vice Chair 
Massport Board of Directors 
Massachusetts Port Authority 
One Harborside Drive 

East Boston, MA 02128-2909 


John Nucci 

Massport Board of Directors 
Massachusetts Port Authority 
One Harborside Drive 

East Boston, MA 02128-2909 


Boston Planning & Development 
Agency 


BG 


Brian Golden, Director 

Boston Planning & Development 
Agency 

One City Hall Square, Room 959 
Boston, MA 02201 


Boston Public Health Commission 


C 


Monica Valdez Lupi, JD, MPH 
Executive Director 

Boston Public Health Commission 
1010 Massachusetts Avenue 
Boston, MA 02118 
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Environmental Services Cabinet 


© Nancy Grilk 


Environmental Services Cabinet 


Chief of Staff 
City Hall, Room 603 
Boston, MA 02201 


Boston Water and Sewer Commission 


© Henry Vitale 


Executive Director 
Boston Water and Sewer 
Commission 

980 Harrison Avenue 
Boston, MA 02119 


Boston City Council 


© Michelle Wu, President 
Boston City Council 
Boston City Hall 
Boston, MA 02201 


Andrea Campbell 
District Councilor, 4 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Tito Jackson 
District Councilor, 7 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


© Michael Flaherty 
Councilor-At-Large 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


H Town of Milton 


Tom Hurley, Chair, Board of 
Selectmen 

Milton Town Hall 

525 Canton Avenue 

Milton, MA 02186 


— City of Chelsea 


Thomas G. Ambrosino, City 
Manager 

Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 
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PC 


Austin Blackmon 

Chief of Environmental and Energy 
Services 

City Hall, Room 603 

Boston, MA 02201 


Adam Horst 

Project Director 

Boston Water and Sewer 
Commission 

980 Harrison Avenue 
Boston, MA 02119 


Sal LaMattina, District Councilor, 1 
Boston City Council 

Boston City Hall 

Boston, MA 02201 


Timothy McCarthy 
District Councilor, 5 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Josh Zakim 

District Councilor, 8 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Ayanna Pressley 
Councilor-At-Large 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Michael Dennehy 
Town Administrator 
Milton Town Hall 
525 Canton Avenue 
Milton, MA 02186 


Jeannette Cintron White, City Clerk 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Charlie Jewell, Director of Planning 
Boston Water and Sewer 
Commission 

980 Harrison Avenue 

Boston, MA 02119 


Frank Baker, District Councilor, 3 
Boston City Council 

Boston, City Hall 

Boston, MA 02201 


Matt O'Malley 
District Councilor, 6 
Boston City Council 
Boston City Hall 
Boston, MA 02201 


Mark Ciommo 
District Councilor, 9 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Annissa Essaibi 
Councilor-At-Large 
Boston City Council 
Boston, City Hall 
Boston, MA 02201 


Leo Robinson, Councilor-At-Large 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


D-7 


— City of Chelsea Continued 


Roy Avellaneda, Councilor-At-Large 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Luis Tejada, Councilor District 2 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Judith Garcia, Councilor District 5 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Dan Cortell 

District 8, Council President 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


John DePriest 

Director of Planning and 
Development and Chelsea 
Conservation Commission 
City of Chelsea 

500 Broadway, Room 101 
Chelsea, MA 02150 


— City of Quincy 


Thomas Koch, Mayor 
Quincy City Hall 
1305 Hancock Street 
Quincy, MA 02169 


— City of Revere 


Brian Arrigo, Mayor 
Revere City Hall 
281 Broadway 
Revere, MA 02151 


= Town of Winthrop 


James McKenna, Town Manager 
Winthrop Town Hall 

One Metcalf Square 

Winthrop, MA 02152 
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© Damali Vidot 
Vice President, Councilor-At-Large 
Chelsea City Hall 
500 Broadway 
Chelsea, MA 02170 


© Matthew Frank, Councilor District 3 


Chelsea City Hall 
500 Broadway 
Chelsea, MA 02150 


© Giovanni A. Recupero, Councilor 
District 6 
Chelsea City Hall 
500 Broadway 
Chelsea, MA 02150 


© Stephen N. Sarikas 
Chelsea Conservation Commission 
Chelsea City Hall 
500 Broadway 
Chelsea, MA 02150 


© Kirsten L. Hughes, President, City 
Council 
Quincy City Hall 
1305 Hancock Street 
Quincy, MA 02169 


© Ashley Melnik, City Clerk 
Revere City Hall 
281 Broadway 
Revere, MA 02151 


© David Stasio, Chairman 
Winthrop Planning Board 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Paul R. Murphy, Councilor District 1 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Enio Lopez, Councilor District 4 
Chelsea City Hall 

500 Broadway 

Chelsea, MA 02150 


Yamir Rodriguez 
Chelsea City Hall 
Councilor District 7 
500 Broadway 
Chelsea, MA 02150 


Luis Prado, MSPIH 

Director, Department of Health and 
Human Services 

Chelsea City hall 

500 Broadway 

Chelsea, MA 02150 


Nicole L. Crispo, City Clerk 
Quincy City Hall 

1305 Hancock Street 
Quincy, MA 02169 


Anthony Majahad, Chairman 
Winthrop Air Pollution, Noise and 
Airport Hazards Committee 

One Metcalf Square 

Winthrop, MA 02152 
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# Town of Winthrop Continued 


Mary Kelley, Chair, 
Winthrop Conservation 
Commission 

Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Richard Boyajian, 
Councilor-At-Large 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Nicholas DelVento 
Councilor- Precinct 3 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Linda Calla, Councilor- Precinct 6 
Winthrop Town Hall 

One Metcalf Square 

Winthrop, MA 02152 


= Town of Bedford 


Michael Rosenberg, Chair 
Board of Selectmen 
Town of Bedford 

10 Mudge Way 

Bedford, MA 01730 


H Town of Lexington 


Suzanne E. Barry, Chair 
Board of Selectmen 
Lexington Town Hall 

1625 Massachusetts Avenue 
Lexington, MA 02173 


= Town of Concord 


Hanscom Field Advisory Committee 
Representative 

Town of Concord 

22 Monument Square, PO Box 535 
Concord, MA 01742 


— Town of Lincoln 


Timothy S. Higgins 
Town Administrator 
16 Lincoln Road 
Lincoln, MA 01773 


Renel Fredericksen 
Board of Selectmen 
16 Lincoln Road 

Lincoln, MA 01773 
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Robert Driscoll 
Council President 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Paul Varone 
Councilor- Precinct 1 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Heather Engman 
Councilor- Precinct 4 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Dick Bangs 
Winthrop Hazards 
One Metcalf Square 
Winthrop, MA 02152 


Richard T. Reed, Town Manager 
Town of Bedford 

10 Mudge Way 

Bedford, MA 01730 


Representative 

Hanscom Field Advisory Committee 
Lexington Town Hall 

1625 Massachusetts Avenue 
Lexington, MA 02173 


Christopher Whelan, Town Manager 
Town of Concord 

22 Monument Square, PO Box 535 
Concord, MA 01742 


Peter Braun, Chair 
Board of Selectmen 
16 Lincoln Road 
Lincoln, MA 01773 


Phillip Boncore, Esq. 
Councilor-At-Large 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


James Letterie, Vice President 
Councilor- Precinct 2 
Winthrop Town Hall 

One Metcalf Square 
Winthrop, MA 02152 


Russell Sanford 
Councilor- Precinct 5 
Winthrop Town Hall 
One Metcalf Square 
Winthrop, MA 02152 


Carl F. Valente 

Town Manager 

Lexington Town Hall 

1625 Massachusetts Avenue 
Lexington, MA 02173 


Michael Lawson, Chair 

Board of Selectman 

22 Monument Square, PO Box 535 
Concord, MA 01742 


James Craig 

Board of Selectmen 
16 Lincoln Road 
Lincoln, MA 01773 
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— City of Everett 





© Executive Director 


Office of Community 
Development 

484 Broadway 
Everett, MA 02149 


Carlo DeMaria, Jr, Mayor 
Everett City Hall 

484 Broadway 

Everett, MA 02149 


Michael O' Connor, Chair 
Planning Board 

Everett City Hall 

484 Broadway 

Everett, MA 02149 





m City of Medford 





€ Lauren DiLorenzo 


Director of Office Community 
Development 

85 George Hassett Drive, Room 
308 

Medford, MA 02155 


Stephanie M. Burke, Mayor 
Medford City Hall 

85 George P. Hassett Drive, Room 
202 

Medford, MA 02155 


John DePriest, Chair 
Community Development Board 
Medford City Hall 

85 George P. Hassett Drive 
Medford, MA 02155 





Community Groups and Interested Parties 





@ Logan Airport Citizens Advisory Committee (CAC) 





























PC Gary Banks PC Cindy Christiansen, PhD. PC Thomas A. Broadrick 
128 Indian Trail 59 Collamore Street Town Planner 
Scituate, MA 02066 Milton, MA 02186 Town of Duxbury 
878 Tremont Street 
Duxbury, MA 02332 
PC Frank Chin PC Frank Ciano PC Robert Clifford 
171 Tremont Street 65 Woodside Lane 37 Shepard Avenue 
Boston, MA 02111 Arlington, MA 02474 Swampscott, MA 01907 
PC Larry Costello PC James Cowdell PC Robert D'Amico 
100 Furbush Road 3 Mary Ellen Drive 39 Maple Avenue 
West Roxbury, MA 02132 Lynn, MA 01901 Nahant, MA 01908 
PC Ralph Dormitzer PC Dennis Duff PC Jerome Falbo 
111 Atlantic Avenue 33 Spruce St 80 Jefferson Street 
Cohasset, MA 02025 Watertown, MA 02472 Winthrop, MA 02152 
PC Alex Geourntas PC Charles Gessner PC Donna Harris 
39 Iona Street 20 Gregory Street 8 Marine Road 
Roslindale, MA 02131 Marblehead, MA 01945 South Boston, MA 02127 
PC Myron Kassaraba PC Maura Zlody PC Will Lyman 
43 Hastings Road City of Boston, One City Hall 18 Greenough Avenue 
Belmont, MA 02478 Square Jamaica Plain, MA 02130 
Boston, MA 02201 
Pic James MacDonald PC Frederick A. Sannella PC Christopher Marchi 
29 Arlington Road 36 Goodwin Avenue 161 Saratoga Street 
Dedham, MA 02026 Revere, MA 02151-1729 East Boston, MA 02128 
PC Terry McAteer PC Paul Meleedy PC Robert Pahl 
266 Pine Street 63 Montgomery Street 185 Spring Street 
South Weymouth, MA 02190 Lakeville, MA 02347 Hull, MA 02045 
PC Darryl Pomicter PC Susanne Rasmussen PC Jill Romano 
136 Myrtle Street Cambridge Planning Department 4 Main Drive 


Boston, MA 02114 


344 Broadway 
Cambridge, MA 02139 


Wenham, MA 01984 
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PC 


P.C 


P,C 


PC 


PC 


PC 


PC 


P.C 


P.C 


PC 


RE 


PC 


P.C 


@ Logan Airport Citizens Advisory Committee (CAC) Continued 


Yelena Shulkina 
8 Ninth Street, Unit 614 
Medford, MA 02155 


John Stewart 
37 Greenwich Park 
Boston, MA 02118 


Jonathan Walzer 
864 South River Street 
Marshfield, MA 02050 


Wig Zamore 
13 Highland Avenue #3 
Somerville, MA 02143 


Bill Deignan 

City of Cambridge Planning 
Department 

344 Broadway 

Cambridge, MA 02139 


Ron Vickers 
13 Porters Cove Road 
Hingham, MA 02043 


Joseph Moccia 
73 Little Nahant Road 
Nahant, MA 01908 


Harvey Steiner 
18 Marshall Street 
Watertown, MA 02472 


PC 


PC 


PC 


PG 


P.C 


P,G 


PG 


PG 


Rodney Singleton 
44 Cedar Street 
Roxbury, MA 02119 


William Sweeny 
79 Chestnut Road 
Halifax, MA 02338 


Rod Hobson 
31 Deep Run 
Cohasset, MA 02025 


Alan Wright 
57 Arborough Road 
Roslindale, MA 02131 


Bob Driscoll 
179 Grovers Avenue 
Winthrop, MA 02152 


Michael Lindstrom 
Melrose City Hall, 562 Main Street 
Melrose, MA 02176 


Martin Nee 
109 Atlantic Avenue 
Cohasset, MA 02025 


Neil Wishinsky, Chair 
Board of Selectmen 
20 Henry Street #2 
Brookline, MA 02445 


m Massport Community Advisory Committee (CAC) 


Frank Ciano 
65 Woodside Lane 
Arlington, MA 02474 


Erica Mattison 
1910 Dorchester Avenue #616 
Dorchester, MA 02124 


William Legault 
2 Orne Street 
Salem, MA 01970 


Bill Deignan 
344 Broadway 
Cambridge, MA 


Pamela Hill 
15 Whittemore Street 
Concord, MA 01742 
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PG 


P,C 


P,C 


PG 


Heidi L. Porter 
6 Oakland Street 
Salem, MA 01970 


Darryl Pomicter 
136 Myrtle Street 
Boston, MA 02114 


Claudia Correa 
544 Saratoga Street 
East Boston, MA 02128 


Roseann Bongiovanni 
7 Bell Street 
Chelsea, MA 02150 


Tony Sousa 
31 Bennington Street 
Quincy, MA 02169 


PC 


PC 


P,C 


P.C 


P.C 


P.C 


P.C 


P.C 


P,C 


PC 


PC 


P.C 


PG 


Pamela Smith 
641 Adams Street 
Dorchester, MA 02122 


Irene Walczak 
9 Fairmount Avenue 
Hyde Park, MA 02136 


Allison Stieber 
14 Wyatt Street 
Somerville, MA 02143 


David P. Carlon 
24 Channel Street 
Hull, MA 02045 


David Godine 
196 School Street 
Milton, MA 02186 


Endri Misho 
25 Golden Avenue 
Medford, MA 02155 


Robert P. Reardon, Jr. 
Town of Belmont 
455 Concord Ave 
Belmont, MA 02478 


Sandra Kunz 
89 Hollingsworth Avenue 
Braintree, MA 02184 


Myron Kassaraba 
43 Hastings Road 
Belmont, MA 02478 


Maura Zlody 
82 Jersey Street #22 
Boston, MA 02215 


Jerry Falbo 
80 Jefferson Street 
Winthrop, MA 02152 


Ralph Dormitzer 
111 Atlantic Avenue 
Cohasset, MA 02025 


William Bochnak 

Lynn City Hall 

3 City Hall Square, Room 307 
Lynn, MA 01901 
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= Massport Community Advisory Committee (CAC) Continued 


David Carlon PC 


24 Channel Street 
Hull, MA 02045 


Matthew Lash PC 
80 Cherry Street 
Malden, MA 02148 


John Nucci PC 


99 Orient Avenue 
East Boston, MA 02128 


Gary Banks PC 


128 Indian Trail 
Scituate, MA 02066 


Richard Malagrifa PC 
25 Pleasant Street 
Swampscott, MA 01907 


Cindy L. Christiansen, PhD. PC 
59 Collamore Street 
Milton, MA 02186 


Dave Manning 
9 Ticknor Street 
South Boston, MA 02127 


— Charlestown Community 


Tom Cunha, Chairman 
Charlestown Neighborhood 
Council 

427 Bunker Hill Street 
Charlestown, MA 02129 


H Chelsea Community 


Juan Vega 

President & CEO 

Centro Latino de Chelsea 
267 Broadway 

Chelsea, MA 02150 


Sergio Jaramillo, President 
Chelsea Chamber of Commerce 
308 Broadway 

Chelsea, MA 02150 
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Michelle Ciccolo, Vice-Chairman 
Board of Selectmen 

50 Shade Street 

Lexington, MA 02420 


Charles Gessner PC 


20 Gregory Street 
Marblehead, MA 01945 


Robert D'Amico PC 
39 Maple Avenue 
Nahant, MA 01908 


Wig Zamore PC 


13 Highland Avenue #3 
Somerville, MA 02143 


Andrea Adams as 
Senior Planner Community 
Development and Planning 

Town of Watertown 

Administrative Building 

149 Main Street 

Watertown, MA 02472 


John McVeigh PC 
Public Health Commissioner 

Board of Health 

79-1 Steeple Chase Circle 

Attleboro, MA 02703 


Peggy Bradley, First Vice Chairman s 


Charlestown Neighborhood 
Council 

23 Ferrin Street 
Charlestown, MA 02129 


Rosalba Medina, President 
Chelsea Collaborative 

318 Broadway 

Chelsea, MA 02150 


Rod Hobson 
31 Deep Run 
Cohasset, MA 02025 


Leonard Glionna 
86 Chandler Road 
Medford, MA 02176 


Peter Navarra 
35 Crescent Avenue #2 
Melrose, MA 02176 


Frederick Sannella 
36 Goodwin Avenue 
Revere, MA 02151 


Terrence McAteer 
266 Pine Street 
South Weymouth, MA 02190 


Jacob Sanders 

Coordinator Intergovernmental & 
Municipal Initiatives 

Office of the City Manager 

455 Main Street 

City Hall 3rd Floor 

Worcester, MA 01608 


Frank Tramontozzi 
City of Quincy 

1305 Hancock Street 
Quincy, MA 02169 


Jerome Smith 

Director Mayor's Office of 
Neighborhood Services 

1 City Hall Square, Room 805 
Boston, MA 02201 


Reverend Dr. Sandra G. Whitley 
President 

Chelsea Rotary 

PO Box 505647 

Chelsea, MA 02150-5647 
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@ Jamaica Plain Community 


Nancy Brooks and Maura 
Meagher 

92 Bourne St 

Jamaica Plain, MA 02130 


Susan Morony 
33 Bournedale Rd 
Jamaica Plain, MA 02130 


m@ East Boston Community 


Commodore 

Jeffries Yacht Club 

565 Sumner Street 
East Boston, MA 02128 


Fran Carbone 
174 Bayswater Street 
East Boston, MA 02128 


© Gloribell Mota, NUBE 
19 Meridian Street, #4 
East Boston, MA 02128 


© Mary Ellen Welch 
225 Webster Street 
East Boston, MA 02128 


Gail Miller, President 
AIR Inc. 
232 Orient Avenue 
East Boston, MA 02128 


Claudia Correa 
544 Saratoga Street 
East Boston, MA 02128 


Karen Maddalena 
4 Lemson Street 
East Boston, MA 02128 


Fran Riley 
193 Trenton Street 
East Boston, MA 02128 
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Marvin Kabakott 
98 Bourne St 
Jamaica Plain, MA 02130 


Robyn Ochs 
79 Eastland Road 
Jamaica Plain, MA 02130 


Rita Sorrento, Chair 

East Boston Neighborhood Health 
Center 

10 Gove Street 

East Boston, MA 02128 


Mary Berninger, Piers PAC 
156 St. Andrew Road 
East Boston, MA 02128 


Joanne Pomodoro 

Orient Heights Neighborhood 
Association 

683 Bennington Street 

East Boston, MA 02128 


Bernadette Cantalupo 
156 Porter Street 
East Boston, MA 02128 


Christopher Marchi 
AIR Inc. 

161 Saratoga Street 
East Boston, MA 02128 


John White 

EB Pier PAC 

72 Marginal Street 
East Boston, MA 02128 


Jack Scalione 

Gove Street Neighborhood 
Association 

76 Frankfort Street 

East Boston, MA 02128 


Patricia D'Amore 
95 Webster Street 
East Boston, MA 02128 


Martha Merson 
19 Roseway St 
Jamaica Plain, MA 02130 


Craig Sonnenberg 

Aircraft Noise Action Committee 
18 Southborne Road 

Jamaica Plain, MA 02130 


John Kelly, Executive Director 
East Boston Social Centers 
68 Central Sq. 

East Boston, MA 02128 


Margaret Farmer 

Jefferies Point Neighborhood 
Association 

241 Webster Street 

East Boston, MA 02128 


Debra Cave 

Eagle Hill Association 
106 White Street 

East Boston, MA 02128 


Aaron Toffler 

AIR Inc. 

34 Kimball Street 
Needham, MA 02492 


Thomas DePaulo 

15 Vice President 

East Boston Chamber of 
Commerce 

175 McClellan Highway, Suite 1 
East Boston, MA 02128 


Matt Barison 
Harborview Community 
Association 

124 Coleridge Street 
East Boston, MA 02128 


Jesse Purvis 
551 Summer Street #2 
East Boston, MA 02128 
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m@ Revere Community 





Ben Leone 
245 Bellingham Avenue 
Revere, MA 02151 


Michael Callahan c 
265 Crescent Avenue 
Revere, MA 02151 


James Furlong 

Roughans Point Association 
c/o 12 Pier View Avenue 
Revere, MA 02151 





Elaine Hurley 

Pines Riverside Association 
c/o 21 River Avenue 
Revere, MA 02151 


Joseph James 

Friends of Rumney Marsh 
10 Rice Avenue 

Revere, MA 02151 


Michael Kelleher 

Revere Beach Assoc. 

681 Revere Beach Boulevard 
Revere, MA 02151 





Kristina Nappi, President 
Point of Pines Beach Assoc. 
c/o 66 Bickford Avenue 
Revere, MA 02151 


Rose LaQuaglia 

Oak Island Civic Association 
5 Oak Island Road 

Revere, MA 02151 


Carl Shalachman 
72 Whitin Ave 
Revere, MA 02151 





Bob Upton © 
Revere Chamber of Commerce 

108 Beech Street 

Revere, MA 02151 


Jim Page 
162 Endicott Avenue 
Revere, MA 02151 


Joanne McKenna 

Revere City Council — Ward 1 
830 Winthrop Street 

Revere, MA 02151 





@ Roslindale Community 





Pauline Sickels-George 
50 Halliday St 
Roslindale, MA 02131 





@ South Boston Community 





Joanne McDevitt 

City Point Neighborhood 
Association 

787 East Broadway 
South Boston, MA 02127 


John Allison 

Mayor's Office of Neighborhood 
Services 

1 City Hall Plaza 

Boston, MA 02201 


Lucky Devlin 
718 East Second Street 
South Boston, MA 02127 





Mr. William Spain 
President 

Castle Island Association 
PO Box 342 

South Boston, MA 02127 


Seaport Alliance for a 
Neighborhood Design 
300 Summer Street 
Boston, MA 02210 


Joe Rogers 

Fort Point Neighborhood 
Association 

21 Wormwood Street 
South Boston, MA 02127 





Gary Murad 

St. Vincent's Neighborhood 
Association 

147 B Street 

South Boston, MA 02127 





# = Winthrop Community 





Dr. Paul McGee c 
Winthrop Chamber of Commerce 

52 Crest Avenue 

Winthrop, MA 02152 


Betsy Shane 

Executive Director 

Winthrop Chamber of Commerce 
207 Hagman Road 

Winthrop, MA 02152 


Daniela Foley, President 
Friends of Belle Isle Marsh 
P.O. Box 575 

East Boston, MA 02128 





Robert Pulsifer ¢ 
1050 Shirley Street 
Winthrop, MA 02152 


Ann Vasquez, Vice President 
Winthrop Chamber of Commerce 
12 Revere Street 

Winthrop, MA 02152 


John Vitagliano 
19 Seymour Street 
Winthrop, MA 02152 
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= West Roxbury Community 


Larry Boran 
40 Vershire Street 
West Roxbury, MA 02132 


= Other Communities 


Jeffrey Weeden 
107 Gardiner Street 
Lynn, MA 01905 


Philip Johenning 
23 Parkwood Drive 
Milton, MA 02186 


Carl Corcy 
88 Bellevue Street 
West Roxbury, MA 02132 


Daniel McCormack R. S., C.H.O. ¢ 
Director of Public Health 

Weymouth Town Hall 

75 Middle Street 

Weymouth, MA 02189 


— Organizations and Other Interested Parties 


Association for Public 
Transportation, Inc. 

P.O. Box 51029 

Boston, MA 02205-1029 


€ John E. Drew 
President, Drew Company, Inc. 
2 Seaport Lane, Floor 9 
Boston, MA 02210 


Bruce A. Egan, 


President, Egan Environmental, Inc. 


75 Lothrop Street 
Beverly, MA 01915 


© Stephen Schultz 
Engel & Schultz, LLP 
One Federal Street, Suite 2120 
Boston, MA 02110 


© Cathy Ann Buckley, Chair 
Sierra Club 
10 Milk Street 
Suite 417 
Boston, MA 02108-4621 


© Mystic River Watershed 
Association 
20 Academy Street 
Suite 306 
Arlington, MA 02476 
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PC 


Eric Bourassa 

Metro Area Planning Commission 
60 Temple Place, FI. 6 

Boston, MA 02111 


Jim Matthews, President & CEO ¢ 
National Assoc. of Railroad 

Passengers 

505 Capital Court, NE, Suite 300 
Washington, DC 20002-7706 


K. Dun Gifford, President ¢ 
Comm. for Regional 

Transportation 

15 Hilliard Street 

Cambridge, MA 02138 


Kathy Abbott, President and CEO ¢ 
Boston Harbor Now 

15 State Street #1100 

Boston, MA 02210 


Karl Quakenbush C 
CTPS 

State Transportation Building 

10 Park Plaza, Suite 2150 

Boston, MA 02116 


Francis X. Callahan, Jr. 

President 

Building and Construction Trades 
Council of the Metropolitan 
District 

256 Freeport Street 

Dorchester, MA 02122 


Keith Davison 
37 Hastings Street, #206-ME 
West Roxbury, MA 02132 


Kristen O'Brien 
45 Badger Circle 
Milton, MA 02186 


Vidya Tikku 

Interim Director 

Boston Natural Areas Network, 
Inc. 

62 Sumner Street, 2nd Floor 
Boston, MA 02110-1008 


Adam Mitchell 

Save That Stuff Inc. 

100 Terminal Street 
Charlestown, MA, 02129 


Bradley Campbell, President 
Conservation Law Foundation 
62 Summer Street 

Boston, MA 02116 


Eugene Benson, Executive Director 
Massachusetts Association of 
Conservation Commissions 

10 Juniper Road 

Belmont, MA 02178 


Michele Jalbert, Executive Director 
New England Council 

98 North Washington Street, 

No. 201 

Boston, MA 02199 


Gary Clayton, President 
Massachusetts Audubon Society 
208 South Great Road 

Lincoln, MA 01773 
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C 


Gina Scalcione 

Gove Street Neighborhood 
Association 

36 Frankfort Street 

East Boston, MA 02128 


Bruce Berman 
Save the Harbor/Save the Bay 
Boston Fish Pier 


212 Northern Avenue, Suite 304 


West 
Boston, MA 02210 


Somerville Transportation Equity 


Partnership 
51 Mt. Vernon St. 
Somerville, MA 02145 
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# Organizations and Other Interested Parties Continued 


Bernadette Cantalupo 

156 Porter Street Association 
156 Porter Street 

East Boston, MA 02128 


Mike Bahtiarian, Vice President 


Noise Control Engineering 
799 Middlesex Turnpike 
Billerica, MA 02821 


Mystic View Task Force 
PO Box 441979 
Somerville, MA 02144 


Jamy Madeja 

Buchanan & Associates 
33 Mount Vernon Street 
Boston, MA 02128 


MAPC MetroFuture Steering 
Committee 

60 Temple Place 

Boston, MA 02111 


Darrin McAuliffe 
Manager-Secretary, Rider 
Oversight Committee 

45 High Street 

Boston, MA 02110 


Boston-Logan International Airport 2015 EDR 


Technical Appendices 


Appendix E, Activity Levels 

Appendix F, Regional Transportation 

Appendix G, Ground Access 

Appendix H, Noise Abatement 

Appendix I, Air Quality/Emissions Reduction 

Appendix J, Water Quality/Environmental Compliance and Management 
Appendix K, 2015 and 2016 Peak Period Pricing Monitoring Report 


Appendix L, Reduced/Single Engine Taxiing at Logan Airport Memoranda 


Boston-Logan International Airport 2015 EDR 


This Page Intentionally Left Blank. 


Boston-Logan International Airport 2015 EDR 


Activity Levels 


This appendix provides detailed tables in support of Chapter 2, Activity Levels: 
Table E-1_ — Logan Airport Historical Air Passenger and Operations Data 
Table E-2. Logan Airport Changes in Domestic Passenger Operations by Carrier 
Table E-3. ~~ Logan Airport Changes in International Passenger Operations by Carrier 


Table E-4 —_ Logan Airport Scheduled Passenger Departures by Destination 
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Table E-1 Logan Airport Historical Air Passenger and Operations Data 

Year Operations Air Passengers Year Operations Air Passengers 
1980 258,167 14,722,363 1998 507,449 26,526,708 
1981 251,961 14,827,684 1999 494,816 27,052,078 
1982 244,468 15,867,722 2000 487,996 27,726,833 
1983 288,956 17,848,797 2001 463,125 24,474,930 
1984 318,959 19,417,971 2002 392,079 22,696,141 
1985 349,518 20,448,424 2003 373,304 22,791,169 
1986 363,995 21,862,718 2004 405,258 26,142,516 
1987 414,968 23,369,002 2005 409,066 27,087,905 
1988 407,479 23,732,959 2006 406,119 27,725,443 
1989 388,797 22,272,860 2007 399,537 28,102,455 
1990 424,568 22,878,191 2008 371,604 26,102,651 
1991 430,403 21,450,143 2009 345,306 25,512,086 
1992 474,378 22,723,138 2010 352,643 27,428,962 
1993 493,093 23,579,726 2011 368,987 28,909,267 
1994 458,623 24,468,178 2012 354,869 29,236,087 
1995 466,327 24,192,095 2013 361,339 30,218,970 
1996 456,226 25,134,826 2014 363,797 31,634,445 
1997 482,542 25,567,888 2015 372,930 33,449,580 
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Table E-2 Logan Airport Changes in Domestic Passenger Operations by Carrier 


2014-2015 2014-2015 Percent 
Airline Change Change 


Scheduled Jet Carriers 233,993 190,991 
AirTran Airlines 3,090 14,580 
Alaska Airlines 1,088 
America West Airlines 5,116 4,467 
American Airlines? 30,821 27,712 
American Trans Air 1,448 2,294 
Continental Airlines 16,894 13,546 
Delta Air Lines? 52,954 36,388 
Frontier Airlines 1,052 
Independence Air 4,676 
JetBlue 15,069 
Midway Airlines 4,096 
Midwest Airlines 3,726 3,570 
Northwest Airlines 13,147 9,685 
People Express 170 
Southwest Airlines? 13,727 17,413 23,667 23,701 21,967 21,542 
Spirit Airlines 3,023 3,054 3,365 2,721 2,945 4,896 
Sun Country Airlines 723 313 509 596 926 1,027 1,414 
Trans World Airlines 6,280 
United Airlines? 28,092 18,304 16,314 26,425 25,636 25,214 24,374 24,632 
US Airways? 66,554 39,612 36,678 36,421 36,633 35,613 
Virgin America 3,394 3,026 3,889 3,292 3,198 3,426 


Regional/Commuter Carriers 160,041 137,203 94,535 89,586 79,790 79,922 76,682 70,274 
America West Express 1,267 
American Eagle 62,140 37,394 15,291 6,669 52 
Cape Air 31,026 25,018 35,899 35,940 
Continental Connection 1,809 1,199 
Continental Express 12,544 529 902 
Delta Connection 26,557 18,445 23,243 
MidAtlantic Express 
Midwest/Republic 258 
Northwest Airlink 
PenAir 
Republic Airlines 
United Express 3,178 
US Airways Express 50,170 27,478 


Non-Scheduled Operations (Incl. Charter) 1,008 325 


Total Domestic Operations 395,042 328,519 





Source: Massport 
Notes: Excludes general aviation and all-cargo operations. 
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Table E-3 Logan Airport Changes in International Passenger Operations by Carrier 


2014-2015 2014-2015 Percent 
Airline Change Change 


Scheduled Jet Carriers 29,284 26,457 24,550 24,973 23,301 
Aer Lingus 1,247 1,120 1,016 1,130 1,513 
Aeromexico 534 
Air Canada 10,109 8,982 5,782 4,125 1,747 
Air France 1,118 1,250 1,334 1,013 955 
Air Jamaica 443 617 349 
Air One 
Alitalia 707 724 986 
American Airlines‘ 5,097 5,237 4,672 
Astraeus 
British Airways 1,944 1,986 2,151 
Canadian Airlines 
Cathay Pacific 
Copa Airlines 
Delta Air Lines? 
EI Al 
Emirates 
Finnair 
FlyGlobespan 
Hainan Airlines 165.7% 
Iberia Airlines 1.2% 
Icelandair 4.9% 
Japan Airlines -0.4% 
JetBlue 2.2% 
Korean Air Lines 
LACSA Airlines 
Lufthansa 
Northwest Airlines 
Norwegian Air Shuttle 


Olympic Airways 


Sabena 

SATA International Airlines 
SWISS International 
TACA 

TACV - Cabo Verde 
TAP - Air Portugal 
Trans World Airlines 
Turkish Airlines 
United Airlines 

US Airways 

VG Airlines 

Virgin Atlantic Airways 
Wow Air 


Regional/Commuter Carriers 14,776 11,760 13,112 12,153 14,378 
Air Canada Regional 2,912 2,850 5,120 6,803 9,563 
American Eagle Airlines 8,919 4,545 4,637 2,206 
Delta Connection 2,945 4,365 3,355 1 1,082 
Porter Airlines 3,143 3,733 


Non-Scheduled Operations 1,892 1,184 1,068 300 277 


Total International Operations 45,952 39,401 38,643 37,426 37,956 





Note: Excludes general aviation and all-cargo operations. 
Source: Massport 
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Table E-4 Logan Airport Scheduled Passenger Departures by Destination 


2014-2015 Percent 
Destination Airport 2014-2015 Change Change 


Domestic 210,068 163,684 149,962 152,303 143,871 147,078 149,208 
New York La Guardia 11,872 13,350 11,705 11,489 9,564 9,255 9,056 
Washington National 8,474 10,680 9,419 9,793 8,543 8,360 8,645 
Philadelphia 11,785 7,014 6,548 7,985 6,301 7,305 8,092 
Chicago O'Hare 10,063 7,412 7,403 7,635 7,461 7,733 7,822 
New York J F Kennedy 9,899 4,985 7,054 5,969 5,428 5,919 6,139 
New York Newark 5,206 5,626 3,666 4,608 5,228 5,702 5,532 
Atlanta 7,110 6,003 5,548 5,569 5,574 5,501 5,454 
Baltimore 1,773 5,029 7,053 6,755 5,910 5,737 5,060 
Los Angeles 3,647 2,655 3,382 3,164 3,544 3,603 4,080 
Nantucket 5,022 3,452 3,884 3,382 3,469 3,601 3,567 
San Francisco 3,526 2,591 SL 3,884 4,198 4,038 4,305 
Charlotte 2,758 3,288 4,180 3,976 3,991 3,911 3,916 
Detroit 2,937 2,827 2,353 2,437 2,314 2,340 3,354 
Raleigh/Durham 3775 4,110 3,259 2,867 3,059 3,313 3,634 
Dallas/Fort Worth 5,002 3,544 2,938 2,781 3,790 4,147 3,705 
Orlando 4,914 3,517 3,179 3,580 3,496 3,399 2,883 
Minneapolis 3,078 1,791 1,927 2,031 2,062 2,200 2,322 
Martha's Vineyard 3,863 2,231 3,218 2,829 2,774 2,740 2,793 
Denver 2,628 1,990 2,812 2,640 2,518 2,433 2,446 
Richmond 1,537 1,404 1,431 1,525 1,481 1,723 2,450 
Miami 2,068 2,072 2,238 2,555 2,610 2,555 2,551 
Washington Dulles 8,625 6,139 4,625 3,910 3,014 2,974 2,714 
Pittsburgh 3,086 2,021 2,312 3,179 2,498 2,641 2,678 
Fort Lauderdale/Hollywood 3,327 3,065 2,370 2,517 2,371 2,379 2,173 
Buffalo 950 1,226 2,181 2,183 2,264 2,468 2,433 
Cleveland 2,797 1,260 1,369 1,326 1,455 1,501 1,260 
Provincetown 2,023 1,659 2,410 2,086 2,054 1,982 1,929 
Houston Intercontinental 1,995 1,752 1,717 1,697 1,704 1,789 1,822 
Fort Myers 949 1,525 1,587 1,620 1,738 1,806 1,734 
West Palm Beach 1,674 1,126 1,450 1,380 1,161 1,235 1,389 
Seattle/Tacoma 458 610 1,001 993 1,051 1,378 1,607 
Phoenix 1,386 944 1,348 1,895 1,773 1,413 1,557 
Chicago Midway 868 1,339 1,756 1,751 1,690 1,617 1,542 
Lebanon 1,734 1,460 1,464 1,460 1,460 
Rockland 1,152 1,374 1,301 1,279 1,282 1,279 1,279 
Augusta 584 621 1,000 1,187 1,091 1,248 1,248 
Cincinnati 2,235 2,637 1,364 1,308 1,272 1,269 1,239 
Indianapolis 765 2,076 1,121 977 936 895 844 
Tampa 2,502 1,946 1,246 1,255 1,266 1,195 1,182 
Las Vegas 1,098 1,679 756 904 737 813 819 
Bar Harbor 1,196 1,154 815 1,030 1,213 1,283 1,156 
Albany 3,433 1,073 647 2,180 1,523 1,183 1,095 
Saranac Lake 800 1,174 1,157 1,222 1,157 1,095 
Rutland 1,259 643 1,095 1,148 1,160 1,095 1,095 
Columbus 2,708 2,114 972 1,048 972 871 844 
San Diego 366 365 571 535 476 859 1,030 
Presque Isle 1,835 1,017 991 991 993 991 991 
Houston Hobby 664 1,325 
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Table E-4 Logan Airport Scheduled Passenger Departures by Destination 


2014-2015 Percent 
Destination Airport 2014-2015 Change Change 


Rochester 
Milwaukee 

Hyannis 
Jacksonville 
Plattsburgh International 
St. Louis 

Nashville 

Kansas City 

Salt Lake City 
Syracuse 

Portland 

Austin 

Myrtle Beach 
Charleston 

New Orleans 
Savannah 
Harrisburg 

Long Beach 
Akron/Canton 
Westchester County 
San Jose 
Sarasota/Bradenton 
Dallas Love Field 
Atlantic City Pomona Field 
Oakland 
Sacramento 

Islip 

Norfolk 

Newport News 
Memphis 

Bangor 

Greensboro 
Trenton 

Watertown 
Burlington 
Allentown/Bethlehem 
Louisville 
Manchester 
Massena 

Dayton 

Plattsburgh 
Portland (ME) 
Wilkes-Barre Scranton 





Columbia 
Ithaca 
Elmira/Corning 
Hartford 
Binghamton 
Providence 
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Table E-4 Logan Airport Scheduled Passenger Departures by Destination 


Destination Airport 


International 
Toronto Pearson 
Toronto Island Apt 
Montreal-Trudeau 
London Heathrow 
San Juan 
Paris De Gaulle 
Reykjavik Keflavik Apt 
Halifax 
Dublin 
Ottawa 
Amsterdam 
Frankfurt 
Bermuda 
Dubai 
Aruba 
Santo Domingo 
Zurich 
Tokyo Narita 
Istanbul 
Munich 
Shannon 
Panama City 
Beijing 
Rome Leonardo Da Vinci-Fiumicino 
Cancun 
Santiago 
Ponta Delgada 
Saint Thomas 
Punta Cana 
Mexico City 
Madrid 
Hong Kong 
Nassau 
Providenciales 
Shanghai Pudong 
Tel Aviv 
Saint Maarten 
Montego Bay 
Lisbon 
Terceira 
Praia 
Port Au Prince 
Grand Cayman 
St. Lucia Hewanorra 
Liberia 
Puerto Plata 
Barbados 
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23,711 
3,691 


3,401 
2,187 
1,750 
898 
393 
3,210 
223 
2,575 
366 
580 
550 


19,837 
3,876 


2,578 
2,133 
1,237 
853 
361 
1,891 


864 
365 
575 
518 


338 
174 
356 


18,764 
3,603 
1,535 
2,008 
2,331 
1,294 

710 
404 
852 
348 
744 
457 
548 
532 


407 
305 
365 


19,641 
3,737 
1,687 
2,021 
2,833 
1,130 

946 
531 
744 
457 
696 
553 
544 
540 


426 
275 
365 


19,540 
3,529 
2,009 
2,009 
2,642 
1,031 

619 
467 
745 
480 
623 
558 
572 
511 


405 
358 
366 
236 


357 
144 


19,093 
3,306 
2,009 
1,833 
2,134 
1,038 

784 
561 
704 
605 
652 
575 
545 
501 


408 
339 
365 
352 


348 
166 


20,372 
2,715 
2,310 
1,948 
2,069 
1,018 

780 
614 
704 
653 
635 
536 
532 
523 
306 
417 
401 
365 
365 
236 
357 
348 
365 
136 
258 
273 
248 
209 
176 
160 


166 


139 
82 


2014-2015 Percent 
2014-2015 Change Change 


6.8% 
3.1% 
-3.2% 
5.1% 
-2.1% 
4.9% 
174% 
39.1% 
-0.6% 
0.0% 
-0.8% 
8.1% 
0.8% 
2.5% 
49.3% 
0.1% 
-8.9% 
0.0% 
0.0% 
54.6% 
0.0% 
1.1% 
-8.4% 
111.6% 
5.1% 
-3.4% 
-17.0% 
-6.2% 
44% 
8.3% 
n/a 
0.0% 
n/a 
-2.3% 
45% 
n/a 
n/a 
8.5% 
-23.4% 
10.9% 
76.2% 
-67.0% 
n/a 
0.0% 
196.7% 
196.7% 
196.7% 
n/a 
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Table E-4 Logan Airport Scheduled Passenger Departures by Destination 


2014-2015 Percent 
Destination Airport Change 


Fort-de-France 
Pointe-a-Pitre 

Sao Vicente 
Charlottetown 
Helsinki 

Milan Malpensa 
Fredericton 
Quebec 
Manchester 
Glasgow 
Connaught 
Stockholm Arlanda 
Las Palmas 

San Salvador 
Vancouver 

Ilha Do Sal 
Nykoping 

Lerwick Sumburgh Apt 
Freeport 

London Gatwick 





Brussels 
Gander 
Athens 74 


Total Scheduled Carrier Operations 233,779 183,520 168,726 171,945 163,411 166,171 169,579 173,974 





Source: OAG Schedules. 
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Regional Transportation 


This appendix provides detailed tables in support of Chapter 4, Regional Transportation: 
Table F-1 — Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Table F-2. Percentage Change in Aircraft Operations by Classification for New England's Airports, 2000 to 
2015 


Scheduled Passenger Operations by Market and Carrier for New England's Regional Airports 
Table F-3 Bradley International Airport, Connecticut 
Table F-4 __T.F. Green Airport, Rhode Island 
Table F-5 =Manchester-Boston Regional Airport, New Hampshire 
Table F-6 — Portland International Jetport, Maine 
Table F-7 — Burlington International Airport, Vermont 
Table F-8 = Bangor International Airport, Maine 
Table F-9 = Tweed-New Haven Airport, Connecticut 
Table F-10 Worcester Regional Airport, Massachusetts 
Table F-11 Hanscom Field, Massachusetts 


Table F-12 Portsmouth International Airport, New Hampshire 
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Table F-1 Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 


Airport 


2000 
Commercial 
General Aviation’ 
Military & Other 


Total 


2001 
Commercial 
General Aviation’ 
Military & Other 


Total 


2002 
Commercial 
General Aviation’ 
Military & Other 


Total 


2003 
Commercial 
General Aviation’ 
Military & Other 


Total 


2004 
Commercial 
General Aviation’ 
Military & Other 


Total 


2005 
Commercial 
General Aviation’ 
Military & Other 


Total 
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Bradley 


International 


132,062 
31,863 
5,811 


169,736 


128,638 
30,478 
5,913 


165,029 


113,194 
27,838 
6,085 


147,117 


103,917 
27,115 
4,214 


135,246 


108,823 
32,269 
4,100 


145,192 


119,048 
33,341 
3,701 


156,090 


T.F. Green 


103,750 
52,184 
2,764 


158,698 


100,606 
45,095 
2,635 


148,336 


96,595 
45,473 
2,587 


144,655 


84,301 
42,878 
2,496 


129,675 


83,496 
34,878 
346 


118,720 


88,374 
28,138 
241 


116,753 


Boston 


Regional 


61,506 
45,740 
586 


107,832 


61,669 
44/358 
607 


106,634 


75,360 
27,438 
749 


103,547 


76,342 
26,369 
479 


103,190 


International 


Jetport Burlington 


47,609 
56,571 
2,072 


106,252 


47,770 
62,014 
2,259 


112,043 


38,929 
59,679 
12,167 


110,775 


38,293 
50,461 
11,466 


100,220 


41,719 
54,709 
12,404 


108,832 


43,987 
49,888 
11,468 


105,343 


Bangor 


Tweed- 


New Haven 


Hanscom 
Field? 


6,572 
204,512 
1,287 


212,371 


6,414 
197,770 
1,252 


205,436 


6,603 
210,221 
1,424 


218,248 


2,956 
190,789 
1,142 


194,887 


4,308 
175,301 
1,195 


180,804 


3,627 
165,424 
904 


169,955 


Subtotal 


434,083 
619,397 
60,064 


1,113,544 


425,341 
608,635 
60,685 


1,094,661 


400,926 
608,964 
61,329 


1,071,219 


375,060 
556,599 
62,903 


994,562 


393,632 
542,212 
59,145 


994,989 


412,076 
518,449 
51,603 


982,128 


Logan Airport? 


452,763 
35,233 
0 


487,996 


0 


392,072 


374,022 
31,236 
0 


405,258 


377,830 
31,236 


0 


886,846 
654,630 
60,064 


1,601,540 


859,727 
637,374 
60,685 


1,557,786 


767,402 
634,560 
61,329 


1,463,291 


719,704 
585,259 
62,903 


1,367,866 


767,654 
573,448 
59,145 


1,400,247 


789,906 
549,685 
51,603 


1,391,194 





F-3 


Boston-Logan International Airport 2015 EDR 


Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 


Bradley Boston International Tweed- Worcester Portsmouth Hanscom 


Airport 


International 


T.F. Green 


Field? 


Subtotal 


Logan Airport? 





2006 
Commercial 
General Aviation’ 
Military & Other 


Total 


2007 
Commercial 
General Aviation’ 
Military & Other 


Total 


2008 
Commercial 
General Aviation’ 
Military & Other 


Total 


2009 
Commercial 
General Aviation’ 
Military & Other 


Total 


2010 
Commercial 
General Aviation’ 
Military & Other 


Total 


2011 
Commercial 
General Aviation’ 
Military & Other 


Total 
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111,341 
34,548 
4,348 


150,237 


107,097 
29,308 
5,097 


141,502 


98,194 
22,908 
3,637 


124,739 


82,021 
19,586 
2,726 


104,333 


80,418 
18,759 
3,028 


102,205 


86,838 
16,483 
3,630 


106,951 


81,282 
25,510 
229 


107,021 


80,525 
22,984 
242 


103,751 


3,057 
167,560 
1,433 


172,050 


3,477 
160,992 
1,438 


165,907 


104 
164,195 
1,590 


165,889 


0 
148,696 
1,215 


149,911 


0 
161,942 
1,795 


163,737 


750 
160,840 
1,409 


162,999 


379,428 
497,017 
49,505 


925,950 


376,208 
481,526 
49,122 


906,856 


340,760 
447,630 
46,487 


834,877 


288,182 
384,560 
38,391 


711,133 


281,626 
395,858 
35,510 


712,994 


283,762 
400,137 
35,027 


718,926 


374,675 
31,444 
0 


347,784 
23,820 
0 


371,604 


337,961 
14,682 
0 


754,103 
528,461 
49,505 


1,332,069 


747,113 
510,158 
49,122 


1,306,393 


688,544 
471,450 
46,487 


1,206,481 


621,246 
396,802 
38,391 


1,056,439 


619,587 
410,540 
35,510 


1,065,637 


624,519 
428,367 
35,027 


1,087,913 
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Table F-1 Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 


Bradley Boston International Tweed- Worcester Portsmouth Hanscom 


Airport International T.F. Green Regional Jetport Burlington Bangor New Haven Regional International Field” Subtotal Logan Airport? 


2012 

Commercial 635 257,107 326,755 583,862 
General Aviation’ 164,841 406,616 28,114 434,730 
Military & Other 738 34,210 0 34,210 


Total 166,214 697,933 354,869 1,052,802 


2013 

Commercial 253 249,215 334,657 583,872 
General Aviation’ 153,706 371,661 26,682 398,343 
Military & Other 529 31,823 0 31,823 


Total 154,488 652,699 1,014,038 


2014 
Commercial 256 247,805 337,381 585,186 


General Aviation’ 133,437 342,764 26,416 369,180 
Military & Other 602 33,286 0 33,286 
Total 134,295 623,855 363,797 987,652 


2015 
Commercial 220 243,610 588,374 


General Aviation’ 127,467 343,752 371,918 
Military & Other 592 30,749 30,749 
Total 128,279 618,111 991,041 





Source: Massport, Federal Aviation Administration (FAA) Tower Counts, and individual airport records 
1 Includes itinerant and local general aviation (GA) operations at the regional airports. There are no local (touch-and-go training) operations at Logan Airport. 
2 Commercial operations at Hanscom Field include scheduled commercial operations only; other air taxi operations counted as GA. 


3 Operations at Logan Airport include international operations. 
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Table F-2 Percentage Change in Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 


Bradley Boston International Tweed- Worcester Portsmouth Hanscom 


Airport International T.F. Green Regional Jetport Burlington Bangor New Haven Regional International Field” Subtotal Logan Airport? 


2000 to 2001 
Commercial (2.59%) (3.03%) 0.27% (14.73%) (12.91%) 39.76% (26.52%) (2.40%) (2.01%) (4.06%) (3.06%) 
General Aviation? (4.35%) (13.58%) (3.02%) 1.15% (0.19%) (2.27%) (4.60%) (3.30%) (1.74%) (18.43%) (2.64%) 
Military & Other 1.76% (4.67%) 3.58% 0.44% 33.23% 85.25% (17.57%) (2.72%) 1.03% - 1.03% 
Total (2.77%) (6.53%) (1.11%) (3.20%) (1.10%) 1.90% (10.12%) (3.27%) (1.70%) (5.10%) (2.73%) 


2001 Percent of Total 10.59% 9.52% 6.85% 5.14% 3.92% 3.34% 2.75% 13.19% 70.27% 29.73% 100.00% 


2001 to 2002 
Commercial (12.01%) (3.99%) 1.10% (3.92%) (17.63%) (16.46%) (27.86%) 12.80% 2.95% (5.74%) (15.63%) (10.74%) 
General Aviation? (8.66%) 0.84% (33.39%) (6.92%) (3.72%) 10.82% 14.99% (6.02%) 6.30% 0.05% (10.94%) (0.44%) 
Military & Other 2.91% (1.82%) (38.06%) (4.29%) 2.93% 35.70% (54.42%) (0.01%) 13.74% 1.06% 2 1.06% 
Total (10.85%) (2.48%) (13.47%) (5.59%) (8.50%) 8.96% 9.12% (2.90%) 6.24% (2.14%) (15.34%) (6.07%) 


2002 Percent of Total 10.05% 9.89% 6.31% 7.23% 7.57% 4.55% 3.88% 2.84% 14.91% 73.21% 26.79% 100.00% 


2002 to 2003 
Commercial (8.20%) (12.73%) 9.36% (7.06%) (1.63%) (3.19%) (78.63%) (10.02%) (55.23%) (6.45%) (5.96%) (6.22%) 
General Aviation? (2.60%) (5.71%) 0.01% (23.71%) (15.45%) (12.77%) 7.07% (12.24%) (9.24%) (8.60%) 11.97% (7.77%) 
Military & Other (30.75%) (3.52%) (13.83%) (32.98%) (5.76%) 30.86% (9.57%) (6.08%) (19.80%) 2.57% - 2.57% 
Total (8.07%) (10.36%) 6.27% (16.67%) (9.53%) (11.83%) 0.81% (10.75%) (10.70%) (7.16%) (4.79%) (6.52%) 


2003 Percent of Total 9.89% 9.48% 7.17% 6.44% 7.33% 4.29% 4.18% 2.72% 14.25% 72.71% 27.29% 100.00% 


2003 to 2004 
Commercial (0.95%) 10.52% 8.95% (2.56%) 21.48% (100.00%) (12.54%) 45.74% 4.95% 6.66% 
General Aviation? (18.66%) (7.15%) (5.65%) (18.59%) 8.59% 9.60% 441% (8.12%) (2.58%) (2.02%) 
Military & Other (86.14%) 131.17% (7.66%) (9.90%) 30.15% 40.21% 1.00% 4.64% (5.97%) (5.97%) 
Total (8.45%) 5.60% 1.38% (11.27%) 9.69% 8.14% 1.62% (7.23%) 0.04% 2.37% 


2004 Percent of Total 8.48% 7.39% 6.38% 6.04% 4.60% 442% 2.70% 12.91% 71.06% 100.00% 


2004 to 2005 
Commercial 9.40% 5.84% 1.30% (8.20%) 5.44% 4.03% : (19.69%) (15.81%) 4.69% 2.90% 
General Aviation? 3.32% (19.32%) (3.90%) (12.89%) (8.81%) 0.44% 2.28% (1.99%) (5.63%) (4.38%) (4.14%) 
Military & Other (9.73%) (30.35%) (36.05%) 5.01% (7.55%) (18.61%) (2.08%) (1.64%) (24.35%) (12.75%) (12.75%) 
Total 7.51% (1.66%) (0.34%) (10.19%) (3.21%) (5.19%) 6.65% (3.78%) (6.00%) (1.29%) (0.65%) 


2005 Percent of Total 11.22% 8.39% 742% 5.77% 7.57% 5.76% 474% 2.61% 12.22% 70.60% 100.00% 
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Table F-2 Percentage Change in Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 
Bradley Boston International Tweed- Worcester Portsmouth Hanscom 


Airport International T.F. Green Regional Jetport Burlington New Haven Regional International Field” Subtotal Logan Airport? 





2005 to 2006 
Commercial (6.47%) (8.02%) (11.81%) (9.37%) (6.01%) (9.66%) (15.64%) 39.09% (15.72%) (7.92%) (0.84%) (4.53%) 
General Aviation? 3.62% (9.34%) (4.91%) (1.71%) (10.86%) (0.56%) (15.09%) (9.52%) 1.29% (4.13%) 0.67% (3.86%) 
Military & Other 17.48% (4.98%) 54.07% 9.32% (18.91%) (7.43%) 8.84% 17.34% 58.52% (4.07%) : (4.07%) 
Total (3.75%) (8.34%) (9.74%) (5.59%) (9.71%) (5.58%) (14.77%) (7.30%) 1.23% (5.72%) (0.72%) (4.25%) 
2006 Percent of Total 11.28% 8.03% 6.99% 5.69% 7.14% 5.68% 4.36% 4.59% 12.92% 69.51% 30.49% 100.00% 


2006 to 2007 
Commercial (3.81%) (0.93%) 2.69% 7.21% (3.42%) (3.81%) (11.26%) (16.64%) 13.74% (0.85%) (1.01%) (0.93%) 
General Aviation? (15.17%) (9.90%) (4.45%) (10.82%) 6.86% (14.43%) (0.97%) 7.97% (3.92%) (3.12%) (8.94%) (3.46%) 
Military & Other 17.23% 5.68% (12.74%) (9.90%) 2.46% (6.31%) (18.41%) 44.33% 0.35% (0.77%) - (0.77%) 
Total (5.81%) (3.06%) 0.64% (1.60%) 1.96% (8.74%) (2.24%) 6.81% (3.57%) (2.06%) (1.62%) (1.93%) 
2007 Percent of Total 10.83% 7.94% 7.18% 5.71% 742% 5.29% 4.34% 5.00% 12.70% 69.42% 30.58% 100.00% 


2007 to 2008 
Commercial (8.31%) (9.23%) (8.14%) (1.49%) (5.25%) (14.57%) (12.65%) (19.26%) (68.45%) (97.01%) (9.42%) (6.23%) (7.84%) 
General Aviation? (21.84%) (15.29%) (32.39%) 0.46% (2.38%) 6.27% (12.81%) (28.60%) 15.00% 1.99% (7.04%) (16.81%) (7.59%) 
Military & Other (28.64%) (22.73%) 30.43% (29.62%) 1.68% (2.39%) (74.26%) 0.80% (0.30%) 10.57% (5.36%) - (5.36%) 
Total (11.85%) (10.60%) (14.08%) (1.18%) (3.16%) (3.17%) (13.82%) (27.76%) 2.81% (0.01%) (7.94%) (6.99%) (7.65%) 
2008 Percent of Total 10.34% 7.69% 6.68% 6.11% 7.78% 5.54% 4.05% 3.91% 3.35% 13.75% 69.20% 30.80% 100.00% 


2008 to 2009 
Commercial (16.47%) (14.86%) (14.44%) (12.06%) (17.65%) (14.51%) (22.85%) (1.02%) (68.67%) (100.00%) (15.43%) (4.23%) (9.77%) 
General Aviation? (14.50%) (0.16%) (11.38%) (20.07%) (29.14%) (27.94%) (15.50%) (4.71%) (18.97%) (9.44%) (14.09%) (48.61%) (15.83%) 
Military & Other (25.05%) 39.04% 38.45% (20.12%) (10.94%) (20.45%) 100.00% (98.08%) (14.29%) (23.58%) (17.42%) - (17.42%) 
Total (16.36%) (11.67%) (13.27%) (15.63%) (22.64%) (21.78%) (15.53%) (6.27%) (19.70%) (9.63%) (14.82%) (7.08%) (12.44%) 
2009 Percent of Total 9.88% 7.76% 6.61% 5.88% 6.88% 4.95% 3.91% 4.19% 3.07% 14.19% 67.31% 32.69% 100.00% 


2009 to 2010 
Commercial (1.95%) (3.38%) (0.67%) (2.43%) (5.18%) (1.79%) 3.39% (35.54%) 259.24% - (2.27%) 1.47% (0.27%) 
General Aviation? (4.22%) 8.53% (5.00%) (2.74%) 9.84% 2.99% (15.48%) 0.34% 2.04% 8.91% 2.94% 19.93% 3.46% 
Military & Other 11.08% 33.46% (19.78%) (42.67%) (44.65%) (4.56%) (21.60%) 3264.71% 12.49% 47.74% (7.50%) E (7.50%) 
Total (2.04%) (0.44%) (1.88%) (3.06%) (3.07%) (0.87%) (14.13%) (0.45%) 7.59% 9.22% 0.26% 2.12% 0.87% 
2010 Percent of Total 9.59% 7.65% 6.43% 5.65% 6.61% 4.87% 3.33% 4.13% 3.27% 15.37% 66.91% 33.09% 100.00% 


2010 to 2011 
Commercial 7.98% (4.88%) 
General Aviation? (12.13%) 3.21% 


4.80%) 0.35% (1.26%) (0.08%) 5.19% - 0.76% 0.83% 0.80% 
8.35%) (13.41%) 17.88% (3.17%) 6.38% (0.68%) 1.08% 92.28% 4.34% 
Military & Other 19.88% 6.34% 6.32%) 19.51% 23.32% (14.85%) (18.64%) (21.50%) (1.36%) 5 (1.36%) 
Total 4.64% (2.74%) 5.53%) (5.17%) 10.22% (5.70%) 6.01% (0.45%) 0.83% 4.63% 2.09% 
2011 Percent of Total 9.83% 7.29% 5.95% 5.25% 7.13% 4.49% 3.46% 14.98% 66.08% 33.92% 100.00% 


( 
( 
( 
( 
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Table F-2 Percentage Change in Aircraft Operations by Classification for New England's Airports, 2000 to 2015 


Manchester- Portland 
Bradley Boston International Tweed- Worcester Portsmouth Hanscom 


Airport International T.F. Green Regional Jetport Burlington New Haven Regional International Field” Subtotal Logan? 





2011 to 2012 
Commercial (8.22%) (12.05%) (11.68%) (5.80%) (7.20%) (8.35%) (18.74%) (70.76%) - (9.39%) (4.11%) (6.51%) 
General Aviation? (5.42%) 13.81% 0.06% (2.75%) (0.49%) (7.35%) (3.17%) 11.57% 2.49% 1.62% (0.41%) 1.49% 
Military & Other 2.64% 17.62% 22.77% 9.57% 20.19% (12.99%) 16.72% (2.95%) (47.62%) (2.33%) - (2.33%) 
Total (7.42%) (4.82%) (8.95%) (4.51%) (1.44%) (9.21%) (3.57%) 4.53% 1.97% (2.92%) (3.83%) (3.23%) 
2012 Percent of Total 9.41% 7.17% 5.60% 5.18% 7.27% 4.22% 4.28% 3.67% 15.79% 66.29% 33.71% 100.00% 


2012 to 2013 
Commercial (1.87%) (3.90%) (3.98%) (6.17%) 
General Aviation? (2.55%) (0.21%) (8.57%) (4.04%) 
Military & Other (31.35%) 0.23% 14.07% (19.35%) 1.51%) (3.98%) 1.68% (19.86%) (4.35%) (28.32%) 6.98%) - (6.98%) 
Total (3.09%) (2.66%) (4.63%) (5.49%) 3.01%) (7.01%) (14.86%) (22.13%) (3.94%) (7.05%) 6.48%) 1.82% (3.68%) 
2013 Percent of Total 9.46% 7.25% 5.54% 5.09% 7.32% 4.07% 3.28% 3.46% 3.66% 15.23% 64.37% 35.63% 100.00% 


0.93%) (0.80%) 4.01% (3.23%) 11.55% (60.16%) 
4.58%) (14.02%) (17.20%) (22.90%) (4.09%) (6.75%) 


3.07%) 242% 0.00% 


( 
(8.60%) (5.09%) (8.37%) 
( 
( 


( 
( 
( 
( 


2013 to 2014 
Commercial 1.08% (8.25%) (11.24%) (4.95%) (2.82%) (1.90%) 17.12% 49.31% 1378.21% 1.19% (0.57%) 0.81% 0.23% 
General Aviation? (2.90%) 19.25% 7.53% (17.41%) 1.10% 0.08% (8.76%) (11.40%) (15.58%) (13.19%) (7.78%) (1.00%) (7.32%) 
Military & Other 4.18% 138.16% (25.82%) 18.90% (1.86%) 4.73% 25.06% 61.21% 0.63% 13.80% 4.60% - 4.60% 
Total 0.54% 187% (7.74%) (9.57%) (0.60%) 0.62% (5.15%) (7.43%) 8.78% (13.07%) (4.42%) 0.68% (2.60%) 
2014 Percent of Total 9.77% 7.58% 5.25% 4.72% 7AT% 4.21% 3.20% 3.29% 4.08% 13.60% 63.17% 36.83% 100.00% 


2014 to 2015 
Commercial (3.33%) (4.36%) (1.59%) (3.37%) (5.61%) 1.94% 3.25% (14.06%) (1.69%) 2.19% 0.54% 
General Aviation? (2.37%) (23.02%) 5.21% 1.76% 6.04% 22.56% 9.85% (4.47%) 0.29% 6.62% 0.74% 
Military & Other 0.56% (58.49%) (10.68%) (13.59%) (7.63%) (7.01%) (1.60%) (1.66%) (7.62%) - (7.62%) 
Total (3.08%) (12.46%) (0.13%) (1.48%) (1.81%) 20.18% 6.33% (4.48%) (0.92%) 2.51% 0.34% 
2015 Percent of Total 9.44% 6.61% 5.23% 7.33% 4.12% 3.94% 4.33% 12.94% 62.37% 37.63% 100.00% 





Source: Massport, Federal Aviation Administration (FAA) Tower Counts, and individual airport records. 

1 Includes itinerant and local general aviation (GA) operations at the regional airports. There are no local (touch-and-go training) operations at Logan Airport. 
2 Commercial operations at Hanscom Field include scheduled commercial operations only; other air taxi operations counted as GA. 

3 Operations at Logan Airport include international operations. 
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Table F-3 Scheduled Passenger Operations by Market and Carrier for Bradley International Airport 


Departures Departing Seats 


Carrier 


Jet Carriers 


Alaska 
America West 
America West 
America West 
American 
American 
American 
American 
American 
American 
American 
American 
American 
American 
Boston-Maine Airways 
Continental 
Continental 
Continental 
Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 

Frontier Airlines 





jetBlue 
jetBlue 
jetBlue 
jetBlue 
jetBlue 


jetBlue 
jetBlue 


Laker Airways (Bahamas) 
Midway Airlines 
Midwest/Republic 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 
Northwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 





Southwest 

Sunworld International 
Trans World Airlines 
Trans World Airlines 
United 

United 
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Market 


Chicago O'Hare 
Columbus 

Las Vegas 

Phoenix 

Charlotte 

Chicago O'Hare 
Dallas/Fort Worth 

Los Angeles 

Miami 

Philadelphia 

New York J F Kennedy 
San Juan 

St. Louis 

Washington National 
Fort Lauderdale/Hollywood 
Cleveland 

Houston Intercontinental 
New York Newark 
Atlanta 

Boston 

Cancun 

Cincinnati 

Cleveland 

Detroit 

Fort Lauderdale/Hollywood 
Fort Myers 

Las Vegas 

Los Angeles 
Minneapolis 

New York J F Kennedy 
Orlando 

Salt Lake City 

ampa 

West Palm Beach 
Denver 

Washington National 
Fort Lauderdale/Hollywood 
Fort Myers 

Orlando 

San Juan 

ampa 

West Palm Beach 
Freeport 
Raleigh/Durham 
Milwaukee 
Amsterdam 

Detroit 

Fort Myers 
Minneapolis 

Orlando 

ampa 

West Palm Beach 
Atlanta 

Baltimore 





Chicago Midway 
Denver 

Fort Lauderdale/Hollywood 
Fort Myers 

Las Vegas 
Nashville 
Orlando 
Philadelphia 
ampa 

West Palm Beach 
Philadelphia 
Portland (ME) 

St. Louis 

Chicago O'Hare 





Denver 

















2005 


2010 


2011 


2012 


2013 


2014 


2015 


14-15 
Change 


14-15 
Pct. Change 


0.7% 
-31.1% 
-100.0% 
-16.0% 
-88.3% 


-0.7% 


105.9% 


4,050 
18,441 
27,469 
37,772 


304,855 
185,922 
31,244 
51,427 


68,974 
45,790 
38,916 
392,835 
634 


244,837 


39,894 
218,705 


5,850 
69,213 
44,455 


215,750 


135,570 


389,158 
99,090 


43,310 
206,109 
299,522 

46,901 


54,570 


203,929 
136,897 


49,990 


1,993 
16,262 
34,072 


479,098 


196,741 


133,927 


217,905 

3,986 
134,894 
102,684 


192,679 


140,194 


423,878 
130,541 


50,005 
50,005 
151,816 
217,850 
95,156 


259,437 


160,983 


63,559 


300,185 


5,470 


129,228 
33,674 
13,104 

1,394 
13,257 
99,431 


99,129 


33,625 
37,536 


367,534 
126,412 
41,922 
9,551 


49,398 
49,398 


139,212 


78,129 


198,709 


172,457 


82,560 


310,149 


5,397 


90,231 


109,860 


367,414 
133,267 
50,005 
50,005 


50,005 
41,648 


137,411 


89,852 
8,357 


159,738 


170,811 


58,560 


317,331 


2,735 


94,029 


108,300 
54,900 


45,700 


362,995 
133,033) 
50,982 
50,272 
20,413 
40,466 


137,843 


85,873 


104,725 


2013 


171,017 
19,520 
63,360 


319,290 


1973; 


110,361 


91,800 
9,150 
109,500 
54,793 
9,150 
54,750 


20,391 
372,650 
146,270 

54,860 

49,521 

28,917 

34,876 


136,115 


90,219 


257,645 


isy/S)sy2 
38,880 
74,981 
29,004 


355,968 


2,571 


145,867 


40,229 
87,836 
27,150 
112,071 
60,729 
44,693 
44,907 


131,627 
393;/9i 
142,513 
58,570 
53,381 
30,949 
35,035 


140,866 


93,662 


112,864 


244,756 


103,576 


59,600 
3,069 


354,751 


5,207 
471 
3,000 
188,469 


115,026 


85,300 
88,479 
31,800 
109,500 
69,686 
48,750 
45,550 


24,482 
353,038 
147,672 

61,917 

57,309 

30,586 

44,037 


151,806 


93,905 
633 


14-15 
Pct. Change 


-107,145 
-753 
Dpto) 
3,347 
3,928 
-363 
9,002 


10,940 


243 
633 
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Table F-3 Scheduled Passenger Operations by Market and Carrier for Bradley International Airport 


Departures Departing Seats 
14-15 "14-15 14-15 
Carrier Market 2013 2014 2015 Change Pct. Change 2013 Pct. Change 


United New York Newark 2,126 

United San Francisco 45,384 

United Washington Dulles 173,869 81,631 155,750 108,500 66,780 25,418 

US Airways Baltimore 41,760 

US Airways Charlotte 214,719 350,776 228,119 238,508 241,320 255,885 

US Airways Fort Lauderdale/Hollywood 39,232 15,161 

US Airways Orlando 117,696 3,842 

US Airways Philadelphia 310,118 301,242 

US Airways Phoenix 

US Airways Pittsburgh 278,575 3,189 

US Airways Washington Dulles 86,376 

US Airways Washington National 171,891 141,068 

US Airways West Palm Beach 39,232 

USA 3000 Airlines Cancun 4,336 

USA 3000 Airlines Punta Cana 2,128 - 
Subtotal 5,179,671 4,486,236 2,622,086 2,693,666 2,404,036 2,484,577 2,765,786 2,608,282 -157,504 


Regional/Commuter Carriers 


Air Canada Express Montreal Dorval 
Air Canada Express Toronto 
America West Express Columbus 
American Connection St. Louis 


an 
5 


American Eagle Charlotte 28,940 22,265 


115,856 115,366 


ie) 
zs) 
ie) 


American Eagle Chicago O'Hare 
American Eagle New York J F Kennedy 


= 
zx” 


American Eagle Philadelphia 
American Eagle Pittsburgh 


136,683 146,222 
67,549 39,086 


GA 
e 


American Eagle Raleigh/Durham 
American Eagle St. Louis 


re) 
> 


American Eagle Washington National 
Continental Connection Albany 


141,783 130,975 


rPUNDADWHA 
aE 4 


Continental Connection Binghamton 
Continental Connection Boston 


e) 


Continental Connection Buffalo 


nnonwea 


Continental Connection Burlington 


Continental Connection New York J F Kennedy 
Continental Connection New York Newark 





Continental Connection Philadelphia 
Continental Connection Rochester 
Continental Connection Syracuse 
Continental Express Cleveland 





Continental Express New York Newark 

Delta Connection Atlanta 

Delta Connection Cincinnati 

Delta Connection Cleveland 

Delta Connection Columbus 

Delta Connection Detroit 100,525 
Delta Connection Fort Lauderdale/Hollywood 

Delta Connection Fort Myers 

Delta Connection Indianapolis 

Delta Connection Minneapolis 

Delta Connection Myrtle Beach 

Delta Connection New York J F Kennedy 

Delta Connection Orlando 
Delta Connection Raleigh/Durham 
Delta Connection Tampa 
Delta Connection Washington National 
Delta Connection West Palm Beach 
Frontier Express Milwaukee 








ndependence Air Washington Dulles 
Midway Airlines Raleigh/Durham 





Midwest Connect Milwaukee 
Northwest Airlink Detroit 
Northwest Airlink Indianapolis 
Northwest Airlink Memphis 
Northwest Airlink Minneapolis 
Shuttle America Albany 











Shuttle America Bedford 
Shuttle America Buffalo 
Shuttle America Islip 
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Table F-3 Scheduled Passenger Operations by Market and Carrier for Bradley International Airport 


Departures Departing Seats 
14-15 "14-15 14-15 
Carrier Market 2013 2014 2015 Change Pct. Change 2013 Pct. Change 


Shuttle America Wilmington 
Swissair New York J F Kennedy 
Trans World Airlines New York J F Kennedy 
United Express Chicago O'Hare 3.1% 28.6% 
United Express Cleveland -100.0% -100.0% 
United Express Houston 280.2% 259.0% 
United Express New York Newark 56.5% 69.9% 
United Express Washington Dulles 1.6% 13.2% 
US Airways Express Baltimore 
US Airways Express Buffalo 
US Airways Express Charlotte 45,043 37,510 39,235 
US Airways Express New York La Guardia 5,159 39,098 13,468 
US Airways Express New York Newark 
US Airways Express Philadelphia 27,685 183,838 163,675 151,526 133,663 
US Airways Express Pittsburgh 84,598 46,929 46,929 47,057 77,901 
US Airways Express Rochester 34,658 19,555 16,242 
US Airways Express Syracuse 27,084 9,077 
US Airways Express Washington National 34,454 89,629 89,940 109,321 115,989 

Subtotal 15,584 15,149 567,477 871,682 901,282 1,063,342 989,430 942,310 879,932 831,774 











Total 34,915 33,402 5,747,148 5,357,918 3,523,368 3,757,008 3,393,466 3,426,886 3,645,718 3,440,056 





Source: OAG Schedules. 

Notes: 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Table F-4 Scheduled Passenger Operations by Market and Carrier for T.F. Green Airport 


Departures Departing Seats 


Carrier 


Jet Carriers 


American 
American 
American 
American 
American 
Continental 
Continental 
Continental 
Condor 
Delta 

Delta 

Delta 

Delta 

Delta 

Delta 
jetBlue 
jetBlue 
Laker Airways (Bahamas) 
Northwest 
Northwest 
Sata Internacional 





Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Southwest 
Spirit Airlines 
Spirit Airlines 
Spirit Airlines 
TACV 
United 
US Airways 
US Airways 
US Airways 
US Airways 
US Airways 
US Airways 
US Airways 
Subtotal 
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Charlotte 

Chicago O'Hare 
Dallas/Fort Worth 
Philadelphia 

Washington National 
Cleveland 

Houston Intercontinental 
New York Newark 
Frankfurt 

Atlanta 

Cincinnati 

Detroit 

Fort Lauderdale/Hollywood 
Minneapolis 

Orlando 

Fort Lauderdale/Hollywood 
Orlando 

Freeport 

Detroit 

Minneapolis 

Ponta Delgada 

Baltimore 

Chicago Midway 

Denver 

Fort Lauderdale/Hollywood 
Fort Myers 

Houston 

slip 

ansas City 

Las Vegas 

Nashville 

Orlando 

Philadelphia 

Phoenix 

ampa 

West Palm Beach 

Detroit 

Fort Lauderdale/Hollywood 





Fort Myers 
Praia 

Chicago O'Hare 
Baltimore 
Charlotte 


Fort Lauderdale/Hollywood 
Orlando 

Philadelphia 

Pittsburgh 

Washington National 











2012 


2013 


2014 


11,090 


2015 


AAG, 


14-'15 
Change 


14-15 
Pct. Change 


-1.0% 
1.3% 
-100.0% 
0.6% 
9.4% 


203,104 


69,771 
45,946 
96,448 


207,888 
103,944 


200,509 


535,911 
146,844 


1,194 


20,824 
83,237 
50,142 


96,702 
130,855 


50,142 
102,065 


239,076 
263,921 
128,984 


5,605 
253,015 
185,109 
167,278 


3,475,622 


143,522 
47,085 


1,630 


34,808 


290,915 
89,235 


202,255 
68,977 


572,699 
184,813 


50,005 
4,247 
98,816 
249,418 
238,366 
99,403 
148,821 


18,000 
84,117 
54,750 


200,677 


274,039 
2,186 
5,831 
312,890 
4,446 
170,009 

3,651,961 


442,637 
153,121 


81,378 


50,005 
39,578 
245,156 
192,054 
49,398 
111,231 


82,802 


233,886 


130,008 


49,501 
1,992,492 


150,526 


7,139 


415,554 
149,877 


80,791 


50,005 
16,067 
225,244 
177,001 
50,005 
109,572 


78,487 


226,854 


101,987 


44,006 
1,883,114 


2012 


147,729 


433,081 
150,303 
51,110 
68,347 
11,743 


49,932 


216,998 


104,140 


48,697 


238,503 


39,529 


24,350 
1,598,412 


2013 


145,241 


30,414 


54,750 
103,786 


429,658 
154,633 
44,281 
70,413 
5,520 


210,082 


107,959 
4,433 


46,258 


225,454 


30,973 


14,997 
1,678,851 


196,644 


148,012 


62,046 


54,750 
106,886 


411,154 
156,543 
1,246 
68,401 
6,292 


204,947 


107,481 
5,046 


1,616,053 


170,310 


5,940 
148,078 


87,078 


54,750 
106,886 


407,651 
158,640 


70,778 
7,305 


215,253 


108,451 
4,433 


1,613,859 


14-15 
Pct. Change 


-0.9% 
1.3% 
-100.0% 
3.5% 
16.1% 
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Table F-4 Scheduled Passenger Operations by Market and Carrier for T.F. Green Airport 


Carrier 


Regional/Commuter Carriers 


Air Canada Express 
American Eag 
American Eag 
American Eag 
American Eag 
American Eag 
American Eag 
American Eag 
American Eag 





e 
e 
e 
e 
e 
e 
e 
e 


Cape Air 

Cape Air 

Cape Air 

Cape Air 

Continental Connection 
Continental Connection 
Continental Connection 
Continental Connection 
Continental Connection 
Continental Express 
Continental Express 
Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 





ndependence Air 
Midway Airlines 
Northwest Airlink 
Northwest Airlink 
Swissair 

United Express 
United Express 
United Express 
United Express 

US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
Subtotal 


Total 


Source: OAG Schedules. 


Notes: 


oronto 

Charlotte 

Chicago O'Hare 
Detroit 

New York J F Kennedy 
New York La Guardia 
Raleigh/Durham 
Philadelphia 
Washington National 
Block Island 

Hyannis 





Martha's Vineyard 
Nantucket 

Albany 

Boston 

New York Newark 
Plattsburgh 
Washington Dulles 
Cleveland 





New York Newark 
Atlanta 

Cincinnati 

Detroit 

Minneapolis 

New York J F Kennedy 
New York La Guardia 
Raleigh/Durham 
Washington National 
Washington Dulles 
Raleigh/Durham 
Detroit 

Minneapolis 

New York J F Kennedy 





Chicago O'Hare 
Cleveland 

New York Newark 
Washington Dulles 
Albany 

Boston 

Charlotte 

Hyannis 

Nantucket 

New York La Guardia 
New York Newark 
Philadelphia 
Pittsburgh 
Plattsburgh 
Washington National 








26 


18,527 


44,635 


1,669 


716 
1,360 


482 
14,200 


40,699 


1,373 
13,436 


28,409 


1,304 
13,577 


27,575 


Departures 


2012 2013 


1,479 
12,161 


23,822 


14-'15 
2014 2015 Change 


8,635 8,243 


19,725 19,359 


"14-15 
Pct. Change 


86.2% 
-100.0% 
36.4% 
-18.8% 


84,116 
31,176 
13,542 

497 


546,963 


4,022,585 


55,077 


45,199 
72,808 


30,996 
587,576 


4,239,537 


45,225 


107,790 


92,151 


713,356 


2,705,848 


662 


111,901 
29,553 


33,141 


122,386 


95,527 


706,634 


2,589,748 


Departing Seats 


2012 


sph} 


113,630 
20,189 


10,582 


152,816 


110,451 


648,351 


2,246,763 


2013 


154,401 


107,775 
592,587 


2,271,438 


150,139 
111,183 
4,846 


2,561 
2,438 


496,383 


2,112,436 


14-15 
Pct. Change 


142,721 
111,865 
3,765 


1,725 
2,196 


-11.2% 


-59.2% 
-100.0% 


77.3% 
-100.0% 
28.0% 
-22.3% 


471,048 


2,084,907 





All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Table F-5 Scheduled Passenger Operations by Market and Carrier for Manchester Airport 


Departures Departing Seats 
14-15 14-15 14-15 14-15 
Carrier Market 2005 2010 2011 2012 2013 2014 2015 Change Pct. Change 2012 2013 Change Pct. Change 


Jet Carriers 


Boston-Maine Airways Myrtle Beach 
Boston-Maine Airways Portsmouth 
Boston-Maine Airways Sanford 
Continental Cleveland 
Continental New York Newark 
Delta Atlanta 
Delta Cincinnati 
Delta Detroit 
Delta New York - LGA 
Northwest Detroit 194,058 180,879 
Northwest Minneapolis 46,933 
Southwest Baltimore 387,397 527,405 393,093 376,945 385,044 387,879 364,979 363,524 
Southwest Chicago Midway 96,702 185,481 155,466 169,440 161,822 158,820 157,501 148,825 
Southwest Denver 12,604 50,379 43,211 
Southwest Fort Lauderdale/Hollywood 1,194 1,194 21,190 12,793 633 
Southwest ansas City 
Southwest Las Vegas 50,005 50,005 50,005 16,766 8,723 1,246 1,246 
Southwest Nashville 99,879 
Southwest Orlando 201,175 154,145 133,829 125,620 123,873 109,202 113,888 
Southwest Philadelphia 244,356 192,456 180,871 
Southwest Phoenix 44,114 37,401 
Southwest Tampa 150,165 107,173 86,212 
United Chicago O'Hare 221,523 179,151 
United Portland (ME) 7,241 
US Airways Baltimore 191,078 
US Airways Charlotte 178,836 
US Airways Orlando 5,605 
US Airways Philadelphia 222,331 274,215 
US Airways Pittsburgh 139,837 
US Airways Washington National 82,085 77,461 

Subtotal 1,821,657 2,608,335 1,311,677 1,168,481 935,588 907,518 768,905 767,200 











Regional/Commuter Carriers 


Air Canada Express Montreal Dorval 


Air Canada Express Toronto 
American Eagle Charlotte 37,761 54,688 
American Eagle New York La Guardia 
American Eagle Philadelphia 149,598 152,206 
American Eagle Washington National 77,065 74,008 
Boston-Maine Airways Bangor 


Boston-Maine Airways Martha's Vineyard 





Boston-Maine Airways Nantucket 
Boston-Maine Airways New London/Groton 
Boston-Maine Airways Portsmouth 
Boston-Maine Airways Saint John 
Continental Connection Albany 

Continental Connection New York J F Kennedy 
Continental Connection New York Newark 
Continental Connection Plattsburgh 
Continental Connection Rochester 
Continental Connection Syracuse 
Continental Connection Westchester County 
Continental Express Cleveland 





Continental Express New York Newark 

Delta Connection Atlanta 

Delta Connection Bangor 

Delta Connection Cincinnati 

Delta Connection Detroit 1,609 1,510 51,960 -17,301 
Delta Connection New York J F Kennedy - 
Delta Connection New York La Guardia 586 1,165 55,968 -7,234 
Delta Connection Minneapolis 

Independence Air Washington Dulles 
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Table F-5 Scheduled Passenger Operations by Market and Carrier for Manchester Airport 


Departing Seats 


Carrier 


Northwest Airlink 
Northwest Airlink 
United Express 
United Express 
United Express 


United Express 


US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
US Airways Express 
Subtotal 


Total 


Market 


Detroit 

Minneapolis 
Chicago O'Hare 
Cleveland 

New York Newark 
Washington Dulles 
Boston 

Charlotte 

New York La Guardia 
Philadelphia 
Pittsburgh 
Washington National 





2005 


1,760 


307 
2,499 
562 
1,022 
508 
13,788 


33,067 


104 


153 
381 
2,116 





039 
10,716 


20,566 


Departures 


14-'15 
2013 Pct. Change 


90 


417 


2,004 


1,252 
9,045 


15,347 


90,419 


21,863 
86,492 
30,239 
51,107 
25,379 
416,980 627,572 


2,238,636 3,235,907 


55,951 
13,146 
49,420 
140,277 


81,095 
591,840 


1,903,517 


62,096 
46,736 
67,250 
33,514 


27,181 
43,737 
135,156 


81,683 
600,808 


1,769,288 


2012 


45,929 
36,046 
60,049 
20,788 


31,476 
21,962 
134,567 


78,512 
541,331 


1,476,919 


2013 


39,114 
36,986 
54,604 

5,444 
32,885 


126,552 


84,499 
525,567 


1,433,085 


‘14-15 14-'15 
Change Pct. Change 


501,613 491,858 


1,270,518 1,259,058 





Source: OAG Schedules. 

Notes: 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Table Scheduled Passenger Operations by Market and Carrier for Portland International Jetport 


Departures Departing Seats 
"14-15 "14-15 "14-15 
Carrier 2012 2013 2014 2015 Change Pct. Change 2013 Pet. Change 








Jet Carriers 


American Charlotte -2.4% -18% 
American Philadelphia -100.0% -100.0% 
American Washington National - 
AirTran Atlanta - 10,764 19,522 
AirTran Baltimore - 112,951 109,024 
AirTran Orlando - 6,503 6,355 
Continental Cleveland - 
Continental New York Newark - 
Delta Atlanta 103,944 114,597 110,397 109,750 103,571 107,000 
Delta Cincinnati 154,658 
Delta New York La Guardia 24,256 35,374 11,750 3,300 
Independence Air Washington Dulles 
jetBlue New York J F Kennedy 128,936 135,379 124,571 130,671 133,200 130,314 
jetBlue Orlando 21,214 21,344 
Northwest Detroit 
Southwest Baltimore 119,112 136,588 152,939 158,358 
Southwest Orlando 1,521 633 1,246 
Southwest Chicago Midway 1,246 633 
Trans World Airlines Hartford 43,310 
United Chicago O'Hare 88,996 
United Manchester 53,802 
US Airways Charlotte 
US Airways Philadelphia 163,051 19,404 
US Airways Pittsburgh 137,472 
US Airways Washington National 6,668 

Subtotal 797,338 239,537 389,224 474,876 430,796 458,788 450,075 





Regional/Commuter Carriers 


Air Canada Express Montreal Dorval 4734 
Air Canada Express Toronto 
America West New York Newark 2,457 
American Eagle Boston 125,518 
American Eagle Charlotte 
American Eagle Chicago O'Hare 
American Eagle New York La Guardia 
American Eagle Philadelphia 125,325 141,789 
American Eagle Washington National 99,757 107,469 
Continental Conenction Albany 
Continental Conenction Boston 
Continental Conenction New York Newark 105,503 
Continental Conenction Presque Isle 
Continental Express Cleveland 9,400 
Continental Express New York Newark 200 
Delta Connection Atlanta 25,532 
Delta Connection Boston 
Delta Connection Cincinnati 
Delta Connection Detroit 1,249 
Delta Connection New York J F Kennedy 
Delta Connection New York La Guardia 1,202 
Delta Connection Minneapolis 
Independence Air Washington Dulles 
Lufthansa German Airlines Washington Dulles 
Northwest Airlink Detroit 
Northwest Airlink Minneapolis 
Starlink Aviation Yarmouth 9,386 
Swissair Boston 
United Express Chicago O'Hare 72,487 65,872 64,054 
United Express Cleveland 9,400 14,886 
United Express New York Newark 103,511 102,156 108,900 
United Express Washington Dulles 62,493 39,624 35,213 
US Airways Express Bangor 
US Airways Express Boston 
US Airways Express Charlotte 23,710 5,323 1,364 2,542 2777 
US Airways Express New York La Guardia 77,909 78477 68,755 26,013 
US Airways Express Philadelphia 100,307 133,521 129,133 139,908 137,137 
US Airways Express Pittsburgh 10,971 
US Airways Express Plattsburgh 909 
US Airways Express Presque Isle 
US Airways Express Washington National 33,976 75,568 83,302 87,190 102,160 100,248 
US Airways Express Westchester County 1,235 

Subtotal 8,927 9,452 526,282 865,033 724,086 681,682 616,586 607,775 561,699 604,731 


Total 12,594 13,005 1,323,619 1,104,570 1,113,310 1,156,558 1,047,382 1,065,419 1,020,487 1,054,806 








Source: OAG Schedules. 

Notes: 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 
All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Table F-7 Scheduled Passenger Operations by Market and Carrier for Burlington Airport 


Carrier 


Departures 


Departing Seats 





14-15 
2012 2013 2014 2015 Change 


14-15 
Pct. Change 


2012 2013 


2015 


"14-15 14-15 
Change Pct. Change 





Jet Carriers 


AirTran 
Allegiant Air 
American 
Continental 
Delta 
jetBlue 
jetBlue 
Northwest 
United 
United 
Us Airways 
Us Airways 
Us Airways 
Subtotal 


Regional/Commuter Carriers 


America West 

American Eagle 

American Eagle 

American Eagle 

American Eagle 

American Eagle 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Connection 

Continental Express 

Continental Express 

Continental Express 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Delta Connection 

Independence Air 

Lufthansa German Airlines 

Northwest Airlink 

Northwest Airlink 

Porter Airlines 

Swissair 

United Express 

United Express 

United Express 

United Express 

US Airways Express 

US Airways Express 

US Airways Express 

Us Airways Express 

US Airways Express 

Us Airways Express 

Us Airways Express 

Us Airways Express 

Us Airways Express 

Us Airways Express 
Subtotal 


Source: OAG Schedules. 


Notes: 


Allegiant Air stopped reporting to the OAG in 2009, so Allegiant Air 2009-2015 statistics are from the T100 database. 


Baltimore 
Orlando/Sanford 
Philadelphia 

New York Newark 
Atlanta 

New York J F Kennedy 
Orlando 

Detroit 

Chicago O'Hare 
Portland (ME) 
Philadelphia 
Pittsburgh 
Washington National 


New York Newark 

Boston 

Charlotte 

Chicago O'Hare 

Philadelphia 

Washington National 

Albany 

Boston 

Buffalo 

Hartford 

New York Newark 

Plattsburgh 

Plattsburgh International 

Poughkeepsie 

Washington Dulles 

Westchester County 

Cleveland 

New York Newark 

Westchester County 

Atlanta 

Boston 

Cincinnati 

Detroit 

New York J F Kennedy 

New York La Guardia 

Washington Dulles 

Washington Dulles 

Detroit 

Minneapolis 

Toronto Island Apt 

Boston 

Chicago O'Hare 

Cleveland 

New York Newark 

Washington Dulles 

Boston 

Charlotte 

New York La Guardia 

Philadelphia 

Pittsburgh 

Plattsburgh 

Poughkeepsie 

Saranac Lake 44 

Washington National 988 990 

Wilkes-Barre Scranton 22 
16,138 15,816 


19,028 17,851 


All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 


All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 


All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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1,363 
326 


1,690 1,543 


122 


1,921 
1,339 


1,043 1,072 1,347 


11,593 10,058 9,941 9,516 9,405, 


13,336 11,748 11,484 11,062 10,870 





105,509 


150,338 
103,568 


398,943 


7,889 
102,111 


16,064 
70,203 


11,351 


1,550 


73,843 
48,139 


76,749 


46,116 
13,639 
841 
31,574 
415 
511,521 


910,464 


173,920 


17,429 
42,379 


46,170 


558 
280,456 


12,054 


25,351 
72,707 


3,100 


50,100 
52,979 


95,136 


61,983 


3,050 


59,930 


72,786 


80,491 


97,288 


61,458 


755,382 


1,035,838 


21,394 
180,286 163,839 163,821 143,907 
33,014 33,871 32,643 


213,300 197,710 196,464 167,847 


65,443 61,224 
81,259 
83,899 


620 3,910 
88,435, 84,669 
17,421 20,464 


94,675 85,373 
69,793 48,930 


62,144 55,008 24,050 
128,140 131,727 121,653 111,615 


77,625 82,974 85,623 100,348 


642,104 687,357 598,123 605,069 


855,404 885,067 794,588 772,916 


15,873 
11,470 


13,708 
124,357 


165,408 


110,129 
89,462 


588,524 


753,932 


13,708 
115,600 


160,965 


9,516 


126,772 
86,015 


20,748 


57,053 


76,339 


2,886 


63,845 


96,340 
41,127 


580,640 


741,605 


-422 


-21,505 
-3,636 
13,670 
-9,506 


-7,884 


-12,327 
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Table F-8 Scheduled Passenger Operations by Market and Carrier for Bangor Airport 


Departures Departing Seats 
14-15 "14-15 14-15 
Carrier 2005 2010 2013 2014 Pct. Change 2012 2013 Change Pct. Change 








Jet Carriers 


Allegiant Air Orlando/Sanford 

Allegiant Air Punta Gorda 

Allegiant Air St. Petersburg/Clearwater 

Delta Detroit 

Pan American Airways Allentown/Bethlehem 

Pan American Airways Baltimore 

Pan American Airways Pittsburgh 42,729 

Pan American Airways Portsmouth 58,414 

Pan American Airways Sanford 
Subtotal 101,143 


Regional/Commuter Carriers 


American Eagle Boston 4670 154,115 56,594 
American Eagle New York La Guardia 382 12,606 19,166 
American Eagle Philadelphia 1,496 94,849 91,163 
American Eagle Washington National 791 41,033 40,260 
Boston-Maine Airways Halifax 
Boston-Maine Airways Manchester 
Boston-Maine Airways Portsmouth 
Boston-Maine Airways Saint John 
Continental Connection Albany 3,583 
Continental Express New York Newark 22,698 
Delta Connection Atlanta 
Delta Connection Boston 70,800 - 
Delta Connection Cincinnati 67,100 82,439 - 
Delta Connection Detroit 703 706 50,540 54,640 46,260 46,371 47,269 19,614 -27,655 
Delta Connection New York J F Kennedy 9,000 : 
Delta Connection New York La Guardia 1,043 1,153 26,958 49,368 62,868 71,955 59,239 57,025 -2,214 
Delta Connection Minneapolis 
Northwest Airlink Boston 
Northwest Airlink Detroit 55,222 
Northwest Airlink Minneapolis 3,050 
Pan American Airways Portsmouth 
Pan American Airways Saint John - 
United Express Chicago O'Hare 16,170 14,190 -1,980 
US Airways Express Boston 36,906 - 
US Airways Express New York La Guardia 299 1,295 7,914 44,051 53,371 14,950 - 
US Airways Express Philadelphia 1,543 15,836 58,943 68,510 89,548 99,457 101,167 - 
US Airways Express Pittsburgh : 
US Airways Express Portland (ME) 8,558 - 
US Airways Express Presque Isle 299 6,224 - 
US Airways Express Washington National 589 883 1,529 2,607 29,464 47,981 - 
Subtotal 9,357 4,178 4,307 4,218 3,693 303,436 380,408 200,587 249,535 253,000 267,474 258,560 222,252 -36,308 


Total 10,031 4,446 4,587 4,523 4,182 404,579 380,408 243,787 285,985 293,856 313,899 311,075 296,273 -14,802 








Source: OAG Schedules. 
Notes: 
Allegiant Air stopped reporting to the OAG in 2009, so Allegiant Air 2009-2015 statistics are from the T100 database. 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Table F-9 Scheduled Passenger Operations by Market and Car 


Departures Departing Seats 
"14-15 14-15 14-15 14-15 
Carrier Market 2005 2010 2011 2012 2013 Change Pct. Change 2012 2013 2014 Change Pct. Change 








Regional/Commuter Carriers 


American Eagle Philadelphia 50,161 
Delta Connection Cincinnati 
Boston-Maine Airways Baltimore 
Boston-Maine Airways Bedford 
Boston-Maine Airways Elmira/Corning 
Boston-Maine Airways Portsmouth 
US Airways Express Philadelphia 1,904 1608 1535 1381 1,399 65,612 52,972 51,768 
US Airways Express Washington National 34,658 


Total 2,929 1,608 1,535 1,381 1,399 1,356 100,270 127,444 52,972 51,768 50,161 49,657 








Source: OAG Schedules. 

Notes: 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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Scheduled Passenger Operations by Market and Carrier for Worcester Regional Airport 


Carrier 


Departures 


Departing Seats 





Market 2000 2005 


2010 


2011 


2012 


2013 


2014 


2015 


14-15 
Change 


"14-15 
Pct. Change 


2000 


2005 


2011 2012 2013 


"14-15 
Change 


14-15 


2014 2015 Pct. Change 





Jet Carriers 


Allegiant Air 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Direct Air 

Direct Air 

Direct Air 

Direct Air 

jetBlue 

jetBlue 

Subtotal 


Regional/Commuter Carriers 


American Eagle 
American Eagle 
Delta Connection 
US Airways Express 
Subtotal 


Total 


Source: OAG Schedules. 


Notes: 


Sanford 
Allentown/Bethlehem 
Portsmouth 

Sanford 

Myrtle Beach 
Orlando/Sanford 

Punta Gorda 

West Palm Beach 

Fort Lauderdale/Hollywood 
Orlando 


Chicago O'Hare 
New York J F Kennedy 
Atlanta 

Philadelphia 


All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 


All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 


All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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18,216 
33,500 
54,168 
105,884 


105,884 


6,100 
6,100 
12,200 


48,132 12,200 


36,500 
36,500 
73,000 


73,000 
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Table F-11 Scheduled Passenger Operations by Market and Carrier for Hanscom Field 


Departures Departing Seats 





Carrier 


Market 


2000 


2005 


2010 


2011 


2012 


2013 


2014 


2015 


13-14 
Change 


"13-14 
Pct. Change 


2005 


2010 


2011 


2012 


2013 


2014 


2015 


14-15 
Change 


"14-15 
Pct. Change 





Regional/Commuter Carriers 


Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Boston-Maine Airways 
Pan American Airways 
Pan American Airways 
Pan American Airways 
Pan American Airways 
Pan American Airways 
Shuttle America 
Shuttle America 
Shuttle America 
Shuttle America 
Streamline 

US Airways 

US Airways 

US Airways 

US Airways 


US Airways 
US Airways 


Total 


Source: OAG Schedules. 


Notes: 


Elmira/Corning 
Hyannis 

Manchester 
Martha's Vineyard 
Nantucket 

New Haven 

New London/Groton 
Portsmouth 

Trenton 

Atlantic City Pomona Field 
Martha's Vineyard 
New York Newark 
Portsmouth 
Westchester County 
Buffalo 

Hartford 

New York La Guardia 
Trenton 

Trenton 

Martha's Vineyard 
Nantucket 

New York La Guardia 
Philadelphia 

Trenton 

Westchester County 


3,876 


1,069 





55,950 
8,636 
26,143 
103,093 


193,821 





All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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12 Scheduled Passenger Operations by Market and Carrier for Portsmouth International Airport 


Departures 


Departing Seats 





Carrier Market 2000 2005 


2011 


2012 


2013 


2014 


2015 


14-15 
Change 


14-15 
Pct. Change 


2005 


2010 


2011 


2012 


2013 


14-'15 
Change 


"14-15 
Pct. Change 





Jet Carriers 


Alliegiant Airways Orlando/Sanford 
Alliegiant Airways Punta Gorda 
Alliegiant Airways Fort Lauderdale/Hollywood 
Boston-Maine Airways Fort Lauderdale/Hollywood 
Boston-Maine Airways Hartford 
Boston-Maine Airways Newburgh 
Boston-Maine Airways Sanford 
Pan American Airways Allentown/Bethlehem 
Pan American Airways Bangor 
Pan American Airways Gary 
Pan American Airways Manchester 
Pan American Airways New York Newark 
Pan American Airways Pittsburgh 
Pan American Airways Sanford 
Pan American Airways Santo Domingo 
Pan American Airways St. Petersburg/Clearwater 
Pan American Airways Worcester 
Skybus Columbus 
Skybus Greensboro 
Skybus Punta Gorda 
Skybus Saint Augustine 
Subtotal 


Regional/Commuter Carriers 


Boston-Maine Airways Baltimore 
Boston-Maine Airways Bangor 
Boston-Maine Airways Bedford 
Boston-Maine Airways Hyannis 
Boston-Maine Airways Manchester 
Boston-Maine Airways Martha's Vineyard 
Boston-Maine Airways Nantucket 
Boston-Maine Airways New Haven 
Boston-Maine Airways New London/Groton 
Boston-Maine Airways Saint John 
Boston-Maine Airways Trenton 
Westchester County 
Atlantic City Pomona Field 


Boston-Maine Airways 
Pan American Airways 
Pan American Airways Baltimore 

Pan American Airways Bangor 

Pan American Airways Bedford 

Pan American Airways Martha's Vineyard 
Pan American Airways Saint John 

Subtotal 


Total 


Source: OAG Schedules. 
Notes: 
Allegiant Air stopped reporting to the OAG in 2009, so Allegiant Air 2009-2015 statistics are from the T100 database 
All Northwest Airlines operations included in Delta Air Lines from 2009 onwards (following 2008 merger) 
All Continental Airlines operations included in United Airlines from 2011 onwards (following 2010 merger) 
All AirTran Airways operations included in Southwest Airlines from 2012 onwards (following 2011 merger) 


All US Airways operations included in American Airlines from 2014 onwards (following 2013 merger) 
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163,650 


163,650 


14,242 
3,652 


17,894 26,799 


17,894 26,799 
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Ground Access 


This appendix provides information in support of Chapter 5, Ground Access to and from Logan Airport: 
Table G-1A Logan Express Bus Service Ridership (Annual) 
Table G-1B Logan Express Back Bay Service Ridership (Annual) 
Table G-2. Water Transportation Services Ridership (Annual) 
Table G-3_ Massachusetts Bay Transportation Authority (MBTA) Airport Station Passengers 
Table G-4 = Annual Taxi Dispatches (Tickets Sold) 
Table G-5 ~~ Logan Airport Employee Parking Supply 
Table G-6 Logan Airport Commercial Parking Supply 


Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, Traffic 
Assignment, and Vehicle Miles Traveled (VMT) Summary 


VISSIM Traffic Roadway Network 


March 2015 Logan Airport Parking Space Inventory, submitted to Massachusetts Department of 
Environmental Protection (also known as the Parking Freeze Report) 


September 2015 Logan Airport Parking Space Inventory, submitted to Massachusetts Department of 
Environmental Protection (also known as the Parking Freeze Report) 
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Table G-1A __ Logan Express Bus Service Ridership 



















































































Ridership Percent Change 

Service Year Air Passengers Employees Total Air Passengers Employees Total 
Framingham 

1992 207,847 7,573 215,420 4.3% 21.3% 48% 
1993 229,064 12,307 241,371 10.2% 62.5% 12.0% 
1994 250,342 17,352 267,694 9.3% 41.0% 10.9% 
1995 274,754 21,129 295,883 9.8% 21.8% 10.5% 
1996 325,665 22,932 348,597 18.5% 8.5% 17.8% 
1997 316,306 29,871 346,175 (2.9)% 30.3% (0.7)% 
1998 337,007 33,971 370,978 6.5% 13.7% 7.2% 
1999 345,715 31,946 380,661 3.5% (6.0)% 2.6% 
2000 371,560 34,508 406,068 6.6% 8.0% 6.7% 
2001 354,521 38,740 393,261 (4.6)% 12.3% (3.2)% 
2002 342,746 42,441 385,187 (3.3)% 8.7% (2.1)% 
2003 310,024 55,979 366,003 (9.5)% 31.9% (5.0)% 
2004 323,931 54,763 378,694 45% (2.2%) 3.5% 
2005 318,125 57,569 375,694 (1.8%) 5.1% (0.8%) 
2006 349,022 60,764 409,789 9.7% 5.5% 9.1% 
2007 311,299 57,252 368,551 (2.1%)* (0.6%)* (1.9%)* 
2008 276,112 57,797 333,909 (11.3%) 1.0% (9.4%) 
2009 264,233 59,840 324,073 (4.3%) 3.5% (2.9%) 
2010 272,190 62,226 334,416 3.0% 4.0% 3.2% 
2011! 272,301 68,228 340,529 0.0% 9.6% 1.8% 
2012 279,603 82,951 362,554 2.7% 21.6% 6.5% 
2013 295,654 84,008 379,662 5.7% 1.3% 47% 
2014 303,646 87,488 391,134 2.7% 41% 3.0% 
2015 345,680 82,943 428,623 13.8% (5.2%) 9.6% 
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Table G-1A __ Logan Express Bus Service Ridership (Continued) 



















































































Ridership Percent Change 

Service Year Air Passengers Employees Total Air Passengers Employees Total 
Braintree 

1992 186,217 9,694 195,911 10.6% 16.6% 10.8% 
1993 205,209 22,768 227,977 10.2% 134.9% 16.4% 
1994 247,636 37,489 285,125 20.7% 64.7% 25.1% 
1995 264,579 70,723 335,302 6.8% 88.7% 17.6% 
1996 335,232 103,519 438,751 26.7% 46.4% 30.1% 
1997 300,006 135,340 435,346 (10.5)% 30.7% (0.8)% 
1998 300,005 156,105 456,110 0.0% 15.3% 48% 
1999 328,818 125,286 454,105 9.6% (19.7)% (0.5)% 
2000 355,932 149,687 505,619 8.2% 19.5% 11.3% 
2001 345,249 156,240 501,489 (3.0)% 44% (0.8)% 
2002 323,115 190,360 513,475 (6.4)% 21.8% 24% 
2003 301,013 216,765 517,778 (6.8)% 13.9% 0.8% 
2004 318,100 208,566 526,666 5.7% (3.8%) 1.7% 
2005 307,659 189,531 497,190 (3.2%) (9.1%) (5.5%) 
2006 333,413 202,983 536,396 8.4% 7.1% 7.9% 
2007 300,715 196,955 497,670 (2.3%)5 3.9% 0.1%* 
2008 252,289 221,591 473,880 (16.1%) 12.5% (4.8%) 
2009 231,151 234,908 466,059 (8.4%) 6.0% (1.7%) 
2010 231,422 251,443 482,865 0.1% 7.0% 3.6% 
20111 233,521 285,515 519,036 0.9% 13.6% 7.5% 
2012 247,346 314,542 561,888 5.9% 10.2% 8.3% 
2013 268,154 320,329 588,483 8.4% 18% 47% 
2014 296,975 313,334 610,309 10.7% (2.2%) 3.7% 
2015 313,576 311,695 625,271 5.6% (0.5%) 2.5% 
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Table G-1A _ Logan Express Bus Service Ridership (Continued) 
Ridership Percent Change 

Service Year Air Passengers Employees Total Air Passengers Employees Total 
Woburn 

1992° 3,052 91 3,143 NA NA - 
1993 59,635 5,027 64,662 NA NA - 
1994 119,567 9,082 128,649 100.5% 80.7% 99.0% 
1995 150,147 13,376 163,523 25.6% 47.3% 27.1% 
1996 190,566 17,322 207,888 26.9% 29.5% 27.1% 
1997 199,715 20,018 219,733 48% 15.6% 5.7% 
1998 208,286 22,876 231,162 43% 14.3% 5.2% 
1999 191,454 23,495 214,949 (8.1)% 2.7% (7.0)% 
2000 195,744 27,522 223,266 2.2% 17.1% 3.9% 
2001 177,375 38,318 215,530 (9.4)% 39.2% (3.4)% 
2002 161,145 73,277 234,422 (9.2)% 91.0% 8.7% 
2003 164,980 103,963 268,943 (2.4)% 41.9% 14.7% 
2004 172,110 111,326 283,436 4.3% 7.1% 54% 
2005 163,227 110,961 274,188 (5.1%) (0.3%) (3.2%) 
2006 167,341 121,672 289,013 2.5% 9.7% 54% 
2007 149,149 123,066 272,215 (8.6%)° 10.9% (0.7%)* 
2008 129,385 122,777 252,162 (13.3%) (0.2%) (74%) 
2009 113,607 121,633 235,240 (12.2%) (0.9%) (6.7%) 
2010 115,257 127,120 242,377 15% 45% 3.0% 
2011+ 118,232 151,029 269,261 2.6% 18.8% 11.1% 
2012 126,549 188,747 315,296 7.0% 25.0% 17.1% 
2013 140,407 192,289 332,696 11.0% 1.9% 5.5% 
2014 156,045 194,341 350,386 11.1% 1.1% 5.3% 
2015 163,469 191,242 354,711 4.8% (1.6%) 1.2% 
Peabody 

20014 8,151 3,097 11,248 NA NA NA 
2002 28,626 20,629 49,255 NA NA NA 
2003 32,318 23,425 55,743 214% 13.6% 13.2% 
2004 43,389 33,642 77,031 34.3% 43.6% 38.2% 
2005 51,023 39,599 87,622 17.6% 17.7% 13.7% 
2006 42,142 32,632 74,774 (17.4%) (17.6%) (14.7%) 
2007 36,367 26,949 63,316 (28.7%)° (31.9%)° (27.7%)? 
2008 30,887 30,596 61,483 (15.1%) 13.5% (2.9%) 
2009 27,856 32,220 60,076 (9.8%) 5.3% (2.3%) 
2010 25,543 26,231 51,744 (8.3%) (18.6%) (13.8%) 
2011! 25,555 31,741 57,296 0.0% 21.0% 10.7% 
2012 27,542 37,909 65,451 7.8% 19.4% 14.2% 
2013 28,790 38,067 66,857 45% 04% 2.1% 
2014 31,485 36,848 68,333 94% (3.2%) 2.2% 
2015 37,478 36,125 73,603 19.0% (2.0%) 7.7% 
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Table G-1A Logan Express Bus Service Ridership (Continued) 






















































































Ridership Percent Change 

Service Year Air Passengers Employees Total Air Passengers Employees Total 
Total System Ridership 
1992 397,116 17,358 414,474 8.0% 19.2% 8.5% 
1993 493,908 39,832 533,740 24.4% 129.5% 28.8% 
1994 617,545 63,923 681,468 25.0% 60.5% 27.7% 
1995 689,480 105,228 794,708 11.6% 64.6% 16.6% 
1996 851,463 143,773 995,236 23.4% 36.6% 25.2% 
1997 816,015 185,229 1,001,254 (4.2)% 28.8% 0.6% 
1998 845,598 212,952 1,058,550 3.6% 15.0% 5.7% 
1999 868,987 180,727 1,049,714 2.7% (15.2)% (0.8)% 
2000 923,236 211,717 1,134,953 6.2% 17.1% 8.1% 
2001 885,296 236,395 1,121,691 (4.1)% 11.7% (1.2)% 
2002 855,632 326,707 1,182,339 (3.4)% 38.2% 5.4% 
2003 808,335 400,132 1,208,467 (5.5%) 22.5% 2.2% 
2004 857,530 408,297 1,265,827 6.1% 2.0% 2.2% 
2005 837,034 397,660 1,234,694 (24%) (2.6%) (2.4%) 
2006 891,918 418,051 1,309,969 6.6% 5.1% 6.1% 
2007 797,530 404,222 1,201,752 (4.7%)° 1.7% (2.7%) 
2008 688,673 432,761 1,121,434 (13.6%) 7.1% (6.7%) 
2009 636,847 448,601 1,085,448 (7.5%) 3.7% (3.2%) 
2010 644,412 467,020 1,111,432 1.2% 4.1% 24% 
2011! 649,609 536,513 1,186,122 0.8% 14.9% 6.7% 
2012 681,040 624,149 1,305,189 48% 16.3% 10.0% 
2013 733,005 634,693 1,367,698 8.0% 2.0% 5.0% 
2014 788,151 632,011 1,420,162 7.5% (0.4%) 3.8% 
2015 860,203 622,005 1,482,208 9.1% -1.6% 44% 

Notes: Jan. 23, 2008: I-90/Ted Williams Tunnel opens to all traffic. The last toll increase for Ted Williams Tunnel was Jan. 1, 2008. 

NA Not applicable. 

1 Changes to employee parking and bus fares were implemented in October 2011. 

2 Woburn Express moved from Mishawum Station to the Anderson Regional Transportation Center (ARTC) in Woburn in 

May 2001. 
3 Reflects a partial year of operation. Woburn Logan Express service was implemented in November 1992. 


Reflects a partial year of operation. The Peabody Logan Express service commenced in September 2001. 


5 Percent comparison between 2007 and 2005. The I-90 Ted Williams Tunnel closures in 2006 resulted in atypical ridership. 
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Table G-1B Logan Express Back Bay Service Ridership? 

















Ridership Percent Change 
Service Year 
2014 152,892 NA 
2015 290,796 NA 
1 Back Bay Logan Express service commenced in April 2014. Only total ridership available. 





Table G-2. Water Transportation Services Ridership to and from Logan Airport 






















































































Rowes Wharf/Fan ‘Private Water Taxi Harbor Express (Long Boston-Logan Water Total 
Pier Water Shuttle (on-demand)? Wharf/Quincy/Hull)?_ Shuttle (Long Wharf) 

1990 181,530 NS NS NS 181,530 
1991 142,500 NS NS NS 142,500 
1992 133,297 NS NS NS = 133,297 
1993 159,525 NS NS NS = 159,525 
1994 209,057 NS NS NS = 209,057 
1995 203,829 NS NS NS 203,829 
1996 159,992 3,364 11,781 NS = 175,137 
1997 132,542 6,299 71,309 NS — 210,150 
1998 124,836 9,243 101,174 NS = 235,253 
1999 122,211 17,252 98,539 NS = 238,002 
2000 128,097 26,335 83,243 NS = 237,675 
2001 107,400 29,642 82,704 NS = 219,746 
2002 75,304 36,736 66,471 NS = 178,511 
2003 26,480° 35,7244 61,849 5,722° 129,775 
2004 NS 54,540 58,788 3,202 = 116,530 
2005 NS 44,975 51,960 NS 96,935 
2006 NS 63,639 70,998 NS = 134,637 
2007 NS 50,737 59,460 NS 110,197 
2008 NS 48,630 48,003 NS 96,633 
2009 NS 50,734 37,861 NS 88,595 
2010 NS 54,382 34,794 NS 89,176 
2011 NS 58,879 33,403 NS 92,282 
2012 NS 60,840 30,337 NS 91,177 
2013 NS 70,378 21,925 NS 92,303 
2014 NS 67,479 19,340 NS 86,819 
2015 NS 70,798 7,748 NS 78,546 

Note: Figures from 2003 — 2007 have been revised from previous documents. 

NS Operation not in service. 

1 Operates April-October only. 

2 Service to Quincy was discontinued in 2013 and now operates between Long Wharft/Hingham/Hull. 

3 Rowes Wharf Water Shuttle operated from January to June only in 2003. 

4 Operated from May to October only in 2003. 

5 Long Wharf Boston-Logan Water Shuttle operated from August to December in 2003. 

6 Joint operation with City Water Taxi began on August 16, 2003. 
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Table G-3| Massachusetts Bay Transportation Authority (MBTA) Airport Station Passengers 






















































































Year Entrances Exits Total Turnstile Count? Percent Change 
1990 NA NA 2,854,317 - 
1991 NA NA 2,515,293 (11.9)% 
1992 NA NA 2,626,572 42% 
1993 NA NA 2,604,980 (0.8)% 
1994 NA NA 3,108,734 19.3% 
1995 NA NA 3,040,868 (2.2)% 
1996 NA NA 2,974,850 (2.2)% 
1997? NA NA 2,774,268 (6.7)% 
1998 NA NA 2,850,367 2.7% 
1999 NA NA 2,974,045 43% 
2000 NA NA 3,019,086 15% 
2001 NA NA 2,896,638 (4.1)% 
2002 NA NA 2,670,594 (7.8)% 
2003? 1,300,272 1,275,627 2,575,899 (3.6)% 
2004 1,373,861 1,366,511 2,740,372 64% 
2005 NA NA NA NA 
2006 NA NA NA NA 
20074 1,412,055 = 2,524,079 22 
2008° 2,212,111 es 3,647,394 56.7% 
20095 2,329,370 -- 3,750,549 5.3% 
2010° 2,270,241 - 3,629,193 (2.5%) 
2011 2,277,311 NA NA 0.3% 
2012 2,442,085 NA NA 7.2% 
2013 2,597,306 NA NA 6.3% 
2014 2,378,965 NA NA (8.4%)® 
2015 2,122,597 NA NA (10.8%)® 
Source: MBTA. 
Note: Turnstile counts include both Logan Airport bound (turnstile exits) and non-Logan Airport bound (turnstile entrances) 
passengers. 
NA Data not available 
1 As stated in the Logan Airport 1999 ESPR, Massport believes that ridership estimates through 2005 from the old Airport 
Station were actually understated because many travelers that were destined for the Airport with baggage had been 
observed to avoid the turnstiles and exit the old Airport Station via the wide gate (designed for handicapped access) that 
did not have the capability to count passengers. 
2 Airport Station was closed on six weekends during September and October 1997 due to construction. 
3 Airport Station was closed on eight weekend days during 2003. 
4 Automated fare collection and new fare gates implemented beginning January 2007. Station access to Bremen Street Park 
opened June 2007. Exits are undercounted. 
5 Exits are undercounted, as some exits occur through exit doors rather than turnstiles. 
6 Due to the closure of Government Center Station in 2014, it is possible that passengers who would normally take the Blue 


Line to the Green Line have switched to alternate modes for their trips. 
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Table G-4 Annual Taxi Dispatches (Tickets Sold) 



















































































Year Total (yearly tickets sold) Percent Change 
1990 1,330,418 

1991 1,208,611 (9.2)% 
1992 1,266,033 48% 
1993 1,336,603 5.6% 
1994 1,409,505 5.5% 
1995 1,499,869 64% 
1996 1,721,093 14.7% 
1997 1,827,244 6.2% 
1998 1,888,281 3.3% 
1999 1,955,895 3.6% 
2000 2,140,724 94% 
2001 1,789,736 (16.4)% 
2002 1,679,508 (6.2)% 
2003 1,562,076 (7.0)% 
2004 1,713,696 9.7% 
2005 1,769,876 3.3% 
2006 1,857,609 5.0% 
2007 1,925,817 3.7% 
2008 1,749,730 (9.1)% 
2009 1,630,333 (6.8)% 
2010 1,829,961 12.1% 
2011 1,937,743 6.0% 
2012 2,022,239 44% 
2013 2,131,371 5.0% 
2014 2,237,793 5.0% 
2015 2,302,059 2.9% 
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Table G-5 —_ Logan Airport Employee Parking Supply 





Number of Spaces 

















Location March 2014 September 2014 March 2015 September 2015 
Terminal Area 857 868 868 865 
North Service Area 883 883 881 876 
Southwest Service Area 4 4 14 16 
South Service Area 681 681 674 665 
Airside (Fire/Rescue) 0 0 0 0 
Total spaces in service 2,425 2,436 2,437 2,422 
Total spaces out of service 248 237 236 251 
Total employee spaces 2,673 2,673 2,673 2,673 





Source: Logan Airport Parking Space Inventory submitted to Massachusetts Department of Environmental Protection (MassDEP), 
March and September 2014 and 2015. 

Note: As of June 2013, the Logan Airport Parking Freeze sets a limit of 18,415 commercial spaces and 2,673 employee spaces at 
the Airport. 





Table G-6 Logan Airport Commercial Parking Supply 





Number of Spaces 





Location March 2014 September 2014 March 2015 September 2015 





Terminal Area 




















Central Garage and West Garage 10,267 10,267 10,267 10,340 
Terminal B Garage 2,254 2,254 2,254 2,201 
Terminal E Lot 1 275 275 243 237 
Terminal E Lot 2 248 248 248 249 
Terminal E Lot 3 (Gulf Lot) 219 219 219 217 
Signature (General Aviation) 35 35 35 35 
Logan Airport Hilton 235 235 35 35 





North Service Area 


Economy Garage 2,809 2,809 2,809 2,864 





Overflow Green Lot (Wood Island) 0 0 235 242 





South Service Area 





Harborside Hyatt Conference Center and 270 270 270 270 
Hotel 
Overflow Blue Lot (Harborside Dr.) 0 0 315 339 





Southwest Service Area 














Overflow Red Lot (Tomahawk Dr.) 0 0 282 282 
Total spaces in service 16,612 16,612 17,212 17,311 
Total spaces out of service 1,803 1,803 1,203 1,104 
Total commercial spaces 18,415 18,415 18,415 18,415 
Source: Logan Airport Parking Space Inventory submitted to MassDEP, March and September 2014 and 2015. 
Note: Logan Airport Parking Freeze sets a limit of 21,088 spaces on Airport. As of June 2013, the allocation is 18,415 commercial 


and 2,673 employee spaces. 
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Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary 

Link Link Link VOLUME VMT 

pane agi es AM Peak PMPeak High8-Hour AWDT AMPeak PMPeak High8-Hour AWDT 
1 344 23 994 1235 8812 19556 64.77 80.48 574.21 1274.31 
2 496 26 532 661 4716 10467 49.97 62.09 442.99 983.20 
3 1347 20 4838 606 4324 9596 124.50 154.61 1103.16 2448.18 
4 1166 27 1001 1243 8869 19683 221.04 274.48 1958.44 4346.36 
5 378 24 1488 1849 13193-29278 106.60 132.46 945.12 2097.41 
6 441 29 473 588 4195 9311 39.52 49.13 350.48 777.91 
7 896 23 1013 1258 8976 19920 171.98 213.57 1523.89 3381.88 
8 644 27 957 1189 8484 18828 116.81 145.13 1035.57 2298.16 
9 1214 23 361 448 3197 7094 82.98 102.98 734.90 1630.72 
10 1303 23 671 833 5044 13190 165.63 205.62 1467.22 3255.82 
11 421 19 579 719 5130-11385 46.17 57.34 409.09 907.89 
12 236 26 44 55 392 871 1.96 246 17.50 38.88 
13 1311 26 68 85 606 1346 16.88 21.10 150.43 334.11 
14 750 23 1526 1896 13528 30023 216.77 269.32 1921.63 4264.73 
15 441 24 1296 1610 11488 25494 108.21 134.43 959.22 2128.69 
16 1724 22 24 30 214 475 7.84 9.80 69.87 155.10 
17 644 18 623 774 5523-12256 75.93 94.34 673.16 1493.79 
18 354 25 603 749 5344 11860 40.44 50.23 358.37 795.34 
19 687 17 71 88 628 1393 9.23 11.44 81.65 181.12 
20 94 14 506 629 4488 9960 9.02 11.22 80.03 177.61 
21 877 6 30 37 264 586 4.99 6.15 43.87 97.37 
22 79 28 29 36 257 570 0.43 0.54 3.83 8.49 
23 81 28 24 30 214 475 0.37 0.46 3.26 7.24 
24 79 5 25 31 221 491 0.38 0.47 3.33 7.39 
25 87 32 40 285 633 0.53 0.66 4.68 10.40 
26 209 5 32 40 285 633 1.27 159 11.30 25.11 
27 187 13 25 31 221 491 0.89 1.10 7.83 17.39 
28 124 5 57 71 507 1124 1.34 1.67 11.94 26.47 
29 226 28 361 448 3197 7094 15.45 19.18 136.85 303.67 
30 1070 5 438 544 3882 8614 88.72 110.19 786.35 1744.88 
31 385 31 292 363 2590 5748 21.27 26.45 188.69 418.76 
32 516 25 68 85 606 1346 6.65 8.31 59.23 131.56 
34 181 21 326 405 2890 6413 11.15 13.86 98.88 219.43 
35 248 25 394 490 3496 7759 18.49 23.00 164.10 364.20 
36 89 20 333 414 2954 6556 5.61 6.97 49.73 110.37 
37 102 25 61 76 542 1203 1.18 147 10.52 23.35 
38 110 32 105 131 935 2074 2.19 273 19.46 43.18 
39 219 31 25 31 221 491 1.04 1.28 9.16 20.35 
40 232 11 33 41 293 649 145 1.80 12.87 28.51 
41 177 27 6 8 57 127 0.20 0.27 1.91 4.26 
42 205 30 9 11 78 174 0.35 0.43 3.02 6.74 
43 597 25 27 34 243 538 3.06 3.85 27.50 60.88 
44 587 32 66 82 585 1298 7.34 9.12 65.03 144.29 
45 96 32 59 73 521 1156 1.07 1.33 9.48 21.03 
46 112 14 5 6 43 95 0.11 0.13 0.92 2.02 
47 859 28 12 15 107 238 195 2.44 17.40 38.70 
48 94 16 261 324 2312 5130 4.63 575 41.02 91.01 
49 420 8 273 339 2419 5368 21.74 26.99 192.63 427.46 
50 353 33 25 31 221 491 1.67 2.07 14.76 32.79 
51 717 8 296 368 2626 5827 40.18 49.96 356.50 791.06 
52 403 29 225 280 1998 4434 17.18 21.38 152.55 338.53 
53 321 26 5 6 43 95 0.30 0.36 2.61 5.77 
54 612 10 230 286 2041 4529 26.65 33.14 236.51 524.82 
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Table G-7 = 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 

































































































































































Link Link Link VOLUME VMT 
Name Distance Speed . : 

(ft) (mph) AM Peak PM Peak High 8-Hour AWDT AMPeak PM Peak High 8-Hour AWDT 
55 194 8 472 586 4181 9279 17.31 21.50 153.38 340.39 
56 101 5 0 0 0 0 0.00 0.00 0.00 0.00 
57 97 27 119 148 1056 2344 2.19 2.73 19.46 43.21 
58 103 5 0 0 0 0 0.00 0.00 0.00 0.00 
59 105 5 0 0 0 0 0.00 0.00 0.00 0.00 
60 331 8 599 744 5309 11781 37.49 46.57 332.32 73743 
61 224 5 188 234 1670 3705 7.96 9.91 70.69 156.83 
62 218 23 289 359 2562 5685 11.96 14.85 106.01 235.24 
63 242 5 0 0 0 0 0.00 0.00 0.00 0.00 
64 232 5 43 54 385 855 1.89 2.38 16.95 37.64 
65 593 8 701 871 6215 13792 78.77 97.87 698.37 1549.78 
66 465 25 17 21 150 333 1.50 1.85 13.20 29.30 
67 483 21 10 12 86 190 0.92 1.10 7.87 17.40 
68 487 27 0 0 0 0 0.00 0.00 0.00 0.00 
69 361 15 30 37 264 586 2.05 2.53 18.05 40.05 
90 582 5 398 495 3532 7838 43.88 54.57 389.40 864.12 
103 85 33 14 17 121 269 0.22 0.27 1.94 4.32 
104 85 5 0 0 0 0 0.00 0.00 0.00 0.00 
105 95 5 0 0 0 0 0.00 0.00 0.00 0.00 
106 95 5 0 0 0 0 0.00 0.00 0.00 0.00 
107 260 15 127 158 1127 2502 6.26 7.79 55.55 123.33 
108 389 11 83 103 735 1631 6.11 7.59 54.14 120.13 
109 114 14 29 36 257 570 0.63 0.78 5.55 12.31 
110 169 16 29 36 257 570 0.93 1.15 8.21 18.21 
111 261 5 0 0 0 0 0.00 0.00 0.00 0.00 
112 237 28 17 21 150 333 0.76 0.94 6.74 14.97 
113 565 19 29 36 257 570 3.11 3.86 27.52 61.04 
114 609 5 20 25 178 396 2.31 2.88 20.52 45.66 
115 451 20 262 326 2326 5162 22.38 27.85 198.68 440.92 
116 399 5 30 37 264 586 2.27 2.80 19.95 44.28 
117 283 5 44 55 392 871 2.36 2.95 21.02 46.71 
118 295 20 275 341 2433 5400 15.36 19.04 135.86 301.54 
119 240 21 202 251 1791 3975 9.18 11.41 81.43 180.72 
120 365 26 60 75 535 1188 415 5.19 37.00 82.16 
121 356 24 86 107 763 1694 5.80 7.22 51.47 114.27 
122 486 23 81 100 714 1583 745 9.20 65.70 145.67 
123 486 32 99 123 878 1948 9.10 11.31 80.74 179.15 
124 280 26 50 62 442 982 2.65 3.29 23.42 52.04 
125 280 19 70 87 621 1378 3.71 461 32.91 73.03 
126 631 15 128 159 1134 2518 15.30 19.00 135.54 300.97 
127 652 11 83 103 735 1631 10.25 12.72 90.78 201.44 
128 257 28 29 36 257 570 141 1.75 12.50 27.73 
129 257 17 30 37 264 586 1.46 1.80 12.84 28.51 
130 422 27 0 0 0 0 0.00 0.00 0.00 0.00 
131 493 18 5 6 43 95 0.47 0.56 4.01 8.86 
132 361 22 146 181 1291 2866 9.98 12.37 88.24 195.90 
133 236 24 74 92 656 1457 3.31 411 29.31 65.10 
134 1521 27 200 249 1777 3943 57.60 7171 511.75 1135.53 
135 1542 24 69 86 614 1362 20.16 25.12 179.35 397.85 
136 384 26 14 18 128 285 1.02 1.31 9.31 20.73 
137 354 16 10 12 86 190 0.67 0.80 5.77 12.75 
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Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 

Link Link Link VOLUME VMT 
Name Distance Speed z : 

(ft) (mph) AM Peak PM Peak High 8-Hour AWDT AMPeak PM Peak High 8-Hour AWDT 
138 225 22 39 49 350 776 1.66 2.08 14.88 33.00 
139 96 15 39 49 350 776 0.71 0.89 6.38 14.14 
140 295 24 70 87 621 1378 3.91 4.86 34.69 76.97 
142 257 16 158 196 1398 3104 7.68 9.53 67.95 150.86 
144 518 8 171 212 1513 3357 16.76 20.78 148.30 329.05 
145 195 18 60 74 528 1172 2.22 2.74 19.54 43.37 
146 463 18 56 70 499 1108 491 6.14 43.74 97.12 
147 230 18 213 264 1884 4180 9.29 11.51 82.17 182.30 
148 794 18 42 52 371 823 6.31 7.82 55.76 123.70 
149 661 19 88 109 778 1726 11.02 13.65 97.39 216.07 
150 281 19 89 110 785 1742 474 5.85 41.78 92.72 
151 360 19 40 50 357 792 2.73 3.41 24.32 53.96 
152 88 33 3 4 29 63 0.05 0.07 0.49 1.06 
153 66 30 47 59 421 934 0.59 0.74 5.26 11.66 
154 173 32 52 64 457 1013 1.71 2.10 14.99 33.22 
155 258 30 216 268 1912 4244 10.57 13.12 93.59 207.75 
156 645 26 115 143 1020 2264 14.04 17.46 124.52 276.38 
157 218 22 101 125 892 1979 417 5.16 36.81 81.67 
158 185 23 243 302 2155 4782 8.52 10.59 75.60 167.75 
159 354 19 343 426 3040 6746 23.01 28.58 203.94 452.57 
160 470 28 44 55 392 871 3.91 4.89 34.86 77A6 
161 94 14 159 197 1406 3119 2.84 3.52 25.13 55.74 
162 50 14 2 2 14 32 0.02 0.02 0.13 0.30 
163 66 14 157 195 1391 3088 1.98 2.45 17.50 38.85 
164 367 33 66 82 585 1298 4.59 5.70 40.69 90.28 
165 124 28 102 127 906 2011 2.39 2.97 21.22 47.10 
166 84 28 87 108 771 1710 139 1.73 12.32 27.33 
167 956 28 88 109 778 1726 15.93 19.74 140.86 312.51 
168 380 15 4l 51 364 808 2.95 3.67 26.18 58.11 
169 293 14 129 160 1142 2534 7.17 8.89 63.44 140.76 
170 205 33 16 20 143 317 0.62 0.78 5.54 12.29 
171 158 5 0 0 0 0 0.00 0.00 0.00 0.00 
172 180 5 0 0 0 0 0.00 0.00 0.00 0.00 
173 48 5 0 0 0 0 0.00 0.00 0.00 0.00 
174 502 13 241 299 2133 4735 22.90 28.41 202.67 449.90 
175 640 14 296 368 2626 5827 35.88 44.61 318.31 706.33 
176 319 22 1260 1565 11166 24781 76.02 94.42 673.67 1495.10 
177 286 29 1260 1565 11166 24781 68.27 84.80 605.02 1342.73 
178 353 22 1019 1266 9033 20047 68.21 84.75 604.68 1341.98 
179 348 31 757 940 6707 14885 49.85 61.90 441.63 980.12 
180 366 30 808 1004 7164 15898 56.01 69.59 496.58 1101.98 
181 453 14 76 95 678 1504 6.52 8.15 58.16 129.01 
182 119 14 76 95 678 1504 171 2.13 15.22 33.76 
183 50 14 64 80 571 1267 0.61 0.76 5.40 11.99 
184 54 14 49 61 435 966 0.50 0.62 441 9.80 
185 62 14 52 64 457 1013 0.61 0.75 535: 11.86 
186 39 14 108 134 956 2122 0.80 1.00 7.10 15.76 
187 208 5 0 0 0 0 0.00 0.00 0.00 0.00 
188 212 5 0 0 0 0 0.00 0.00 0.00 0.00 
189 218 5 0 0 0 0 0.00 0.00 0.00 0.00 
190 193 32 13 16 114 253 0.47 0.58 4.16 9.24 
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Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 

Link Link Link VOLUME VMT 
Name Distance Speed ‘ ; 

(ft) (mph) AM Peak PM Peak High 8-Hour AWDT AMPeak PM Peak High 8-Hour AWDT 
191 169 5 0 0 0 0 0.00 0.00 0.00 0.00 
192 540 5 56 70 499 1108 573 7.16 51.07 113.41 
193 138 14 295 367 2619 5811 7.70 9.58 68.36 151.67 
194 932 16 291 362 2583 5732 51.35 63.88 455.79 1011.45 
195 79 13 15 19 136 301 0.23 0.29 2.04 4.52 
196 49 13 270 336 2397 5320 2.49 3.10 22.09 49.02 
197 83 14 270 336 2397 5320 4.27 5.31 37.90 84.12 
198 692 14 322 400 2854 6334 42.20 52.43 374.06 830.18 
199 70 28 296 368 2626 5827 3.94 4.90 34.95 77.56 
200 158 5 0 0 0 0 0.00 0.00 0.00 0.00 
201 160 9 49 61 435 966 148 1.84 13.15 29.21 
202 335 22 50 62 442 982 3.17 3.93 28.03 62.28 
203 30 5 0 0 0 0 0.00 0.00 0.00 0.00 
204 2022 8 106 132 942 2090 40.59 50.54 360.70 800.27 
205 71 25 370 460 3282 7284 5.00 6.21 44.33 98.38 
206 142 25 243 302 2155 4782 6.55 3.14 58.07 128.86 
207 859 33 229 285 2034 4513 37.24 46.35 330.80 733.98 
208 284 33 187 232 1655 3674 10.06 12.48 89.02 197.61 
209 80 30 683 849 6058 13444 10.40 12.92 92.21 204.63 
210 71 30 808 1004 7164 15898 10.93 13.58 96.87 214.97 
211 390 30 870 1081 7713 17117 64.23 79.81 569.47 1263.79 
212 117 30 407 506 3610 8012 9.04 11.24 80.16 177.90 
213 1344 24 1297 1611 11495 25510 330.26 410.21 2927.00 6495.67 
214 449 31 987 1226 8748 19413 83.89 104.20 743.52 1649.97 
215 1110 31 75 93 664 1473 15.76 19.54 139.54 309.55 
216 905 31 396 492 3510 7791 67.91 84.37 601.92 1336.05 
217 1050 31 263 327 2333 5178 52.30 65.02 463.91 1029.63 
218 581 28 627 779 5558 12335 68.96 85.68 611.29 1356.66 
219 1063 32 329 409 2918 6476 66.26 82.37 587.69 1304.29 
220 415 32 328 408 2911 6461 25.77 32.06 228.74 507.69 
221 698 32 0 0 0 0 0.00 0.00 0.00 0.00 
222 1920 23 17 21 150 333 6.18 7.64 54.56 121.12 
223 1564 29 957 1189 3484 18828 283.44 352.16 2512.80 5576.49 
224 377 26 529 657 4688 10403 37.81 46.96 335.06 743.53 
225 551 26 172 214 1527 3389 17.95 22.33 159.34 353.63 
226 788 32 78 97 692 1536 11.64 14.48 103.27 229.23 
227 1303 32 307 381 2718 6033 75.74 93.99 670.54 1488.36 
228 580 29 993 1233 8798 19524 109.14 135.52 966.96 2145.83 
229 1653 30 379 471 3361 7458 118.64 147.44 1052.14 2334.67 
230 2058 29 613 761 5430 12050 238.94 296.62 2116.51 4696.85 
231 1300 18 774 962 6864 15233 190.51 236.79 1689.51 3749.46 
232 736 21 690 857 6115 13570 96.15 119.42 852.09 1890.91 
233 488 28 630 783 5587 12399 58.23 72.37 516.40 1146.03 
234 449 11 423 525 3746 8313 35.96 44.64 318.50 706.80 
235 310 24 326 405 2890 6413 19.14 23.77 169.65 376.46 
236 310 5 97 120 856 1900 5.70 7.06 50.34 111.73 
237 105 5 263 327 2333 5178 5.24 6.52 46.49 103.19 
238 697 31 92 114 813 1805 12.14 15.04 107.26 238.13 
239 186 25 56 69 492 1093 1.97 243 17.29 38.42 
240 145 29 155 192 1370 3040 4.27 5.29 37.71 83.68 
241 578 29 210 261 1862 4133 23.01 28.59 204.00 452.81 
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Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 

Link Link Link VOLUME VMT 
Name Distance Speed Z : 

(ft) (mph) AM Peak PM Peak High 8-Hour AWDT AMPeak PM Peak High 8-Hour AWDT 
242 125 32 91 113 806 1789 2.15 2.67 19.05 42.29 
243 564 32 91 113 806 1789 9.72 12.07 86.08 191.06 
244 88 32 91 113 806 1789 1.51 1.87 13.36 29.65 
245 48 5 0 0 0 0 0.00 0.00 0.00 0.00 
246 175 13 202 251 1791 3975 6.69 8.32 59.35 131.73 
247 65 23 3 4 29 63 0.04 0.05 0.36 0.78 
248 39 13 296 368 2626 5827 2.17 2.70 19.28 42.79 
249 128 13 205 255 1819 4038 4.96 6.17 44.02 97.72 
250 484 13 215 267 1905 4228 19.73 24.50 174.80 387.95 
251 388 ) 0 0 0 0 0.00 0.00 0.00 0.00 
252 308 16 306 380 2711 6017 17.88 22.20 158.38 351.52 
253 54 12 10 12 86 190 0.10 0.12 0.88 1.94 
254 51 5 0 0 0 0 0.00 0.00 0.00 0.00 
255 290 31 3 4 29 63 0.17 0.22 1.60 3.47 
256 377 31 37 46 328 728 2.64 3.29 23.43 52.01 
257 215 31 23 28 200 443 0.94 1.14 8.15 18.05 
258 321 29 fi 9 64 143 0.43 0.55 3.89 8.69 
259 203 29 2 3 21 48 0.08 0.12 0.81 1.84 
260 362 29 2 3 21 48 0.14 0.21 144 3.29 
261 219 31 20 25 178 396 0.83 1.04 7.39 16.45 
262 218 13 6 7 50 111 0.25 0.29 2.06 4.57 
263 177 33 24 30 214 475 0.80 1.00 7.16 15.90 
264 157 5 0 0 0 0 0.00 0.00 0.00 0.00 
265 2458 26 103 128 913 2027 47.95 59.58 425.01 943.58 
266 752 26 147 183 1306 2898 20.94 26.06 186.00 412.72 
267 1323 26 215 267 1905 4228 53.86 66.88 477.19 1059.10 
268 1252 29 409 508 3625 8044 96.95 120.42 859.29 1906.79 
269 302 18 19 23 164 364 1.09 1.32 9.40 20.85 
270 1005 25 683 849 6058 13444 130.00 161.59 1153.03 2558.83 
271 954 14 506 629 4488 9960 91.40 113.62 810.68 1799.10 
272 656 18 465 578 4124 9152 57.78 71.82 512.43 1137.19 
273 485 5 518 644 4595 10198 47.59 59.17 422.16 936.93 
274 1244 19 159 198 1413 3135 37.46 46.65 332.91 738.62 
275 419 9 0 0 0 0 0.00 0.00 0.00 0.00 
276 649 19 147 182 1299 2882 18.06 22.36 159.61 354.13 
277 2473 26 101 125 892 1979 47.31 58.56 417.86 927.07 
278 573 30 197 245 1748 3880 21.39 26.60 189.76 421.20 
279 458 18 263 327 2333 5178 22.80 28.35 202.26 448.91 
280 295 24 159 198 1413 3135 8.89 11.07 79.00 175.27 
281 440 14 157 195 1391 3088 13.07 16.23 115.80 257.08 
282 76 14 101 126 899 1995 146 1.82 13.02 28.88 
283 697 14 321 399 2847 6318 42.35 52.63 375.57 833.45 
284 690 19 526 653 4659 10340 68.69 85.28 608.45 1350.38 
285 91 19 511 635 4531 10055 8.80 10.94 78.05 173.21 
286 464 19 836 1039 7413 16452 73.48 91.32 651.56 1446.03 
287 229 19 806 1001 7142 15851 34.98 43.45 309.99 687.99 
288 500 9 803 997 7114 15787 75.97 94.32 673.03 1493.56 
289 738 21 1837 2282 16282 36135 256.78 318.98 2275.92 5051.00 
290 190 25 1619 2011 14349 31844 58.18 72.27 515.66 1144.39 
291 494 31 464 577 4117 9137 43.44 54.01 385.39 855.31 
292 689 18 1156 1436 10246 22739 150.76 187.27 1336.20 2965.44 
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Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 

Link Link Link VOLUME VMT 
Name Distance Speed ; : 

(ft) (mph) AM Peak PM Peak High 8-Hour AWDT AMPeak PM Peak High 8-Hour AWDT 
293 325 25 1298 1612 11502 25526 79.91 99.24 708.13 1571.54 
294 396 18 233 289 2062 4576 17.49 21.69 154.78 343.49 
295 1017 23 1064 1322 9433 20934 204.97 254.67 1817.18 4032.74 
296 162 16 222 276 1969 4370 6.82 8.48 60.47 134.20 
297 140 16 222 276 1969 4370 5.88 7.31 52.16 115.77 
298 951 7 167 208 1484 3294 30.09 3748 267.38 593.49 
299 805 17 240 298 2126 4719 36.60 45.44 324.17 719.55 
300 518 9 103 128 913 2027 10.11 12.56 89.62 198.96 
301 749 ri 132 164 1170 2597 18.73 23.27 166.01 368.48 
302 652 f 231 287 2048 4545 28.52 35.44 252.89 561.22 
303 547 6 136 169 1206 2676 14.08 17.50 124.86 277.04 
304 406 10 35 43 307 681 2.69 3.31 23.60 52.35 
305 442 5 24 30 214 475 2.01 2.51 17.92 39.78 
306 207 5 59 73 521 1156 2.31 2.86 20.43 45.34 
307 70 5 194 241 1720 3816 2.57 3.20 22.81 50.60 
308 319 8 60 75 535 1188 3.63 4.53 32.33 71.79 
309 281 6 87 108 771 1710 4.63 5.75 41.02 90.97 
310 555 30 491 610 4352 9659 51.57 64.07 457.08 1014.47 
311 208 26 491 610 4352 9659 19.34 24.03 171.44 380.51 
312 125 26 1195 1485 10596 23515 28.29 35.16 250.85 556.70 
313 332 8 704 875 6243 13855 44.31 55.07 392.92 872.01 
314 440 8 1057 1313 9368 20791 88.12 109.47 781.02 1733.37 
315 215 18 840 1044 7449 16531 34.21 42.52 303.38 673.26 
316 543 14 118 146 1042 2312 12.14 15.02 107.20 237.86 
317 180 8 249 309 2205 4893 8.49 10.53 75.18 166.82 
318 221 9 249 309 2205 4893 10.41 12.92 92.18 204.54 
319 2544 10 341 424 3025 6714 164.29 204.28 1457.41 3234.72 
320 552 7 57 71 507 1124 5.96 742 52.97 117.44 
321 628 5 339 421 3004 6666 40.34 50.10 357.48 793.26 
322 181 8 423 525 3746 8313 14.50 18.00 128.44 285.02 
323 58 8 366 455 3246 7205 4.04 5.02 35.83 79.53 
324 387 9 5 6 43 95 0.37 0.44 3.15 6.97 
325 406 9 371 461 3289 7300 28.51 35.42 252.70 560.88 
326 89 5 83 103 735 1631 1.39 1.73 12.35 2740 
327 463 10 415 515 3675 8155 36.39 45.16 322.27 715.14 
328 79 19 497 617 4402 9770 7A4 9.24 65.92 146.30 
329 103 19 497 617 4402 9770 9.66 11.99 85.54 189.85 
330 323 11 27 33 235 523 1.65 2.02 14.37 31.97 
331 179 10 342 425 3032 6730 11.59 14.40 102.75 228.07 
332 993 5 386 479 3418 7585 72.58 90.07 642.69 1426.21 
333 384 5 0 0 0 0 0.00 0.00 0.00 0.00 
334 366 6 349 433 3090 6856 24.17 29.99 213.99 474.80 
335 583 31 564 700 4995 11084 62.27 77.29 551.51 1223.81 
336 428 26 906 1125 8027 17814 73.49 91.25 651.07 1444.90 
337 94 26 290 360 2569 5701 5.18 6.42 45.85 101.74 
338 366 5 152 189 1349 2993 10.53 13.09 93.46 207.36 
339 311 5 138 172 1227 2724 8.12 10.12 72.17 160.22 
340 273 19 20 25 178 396 1.03 1.29 9.20 20.46 
341 66 17 20 25 178 396 0.25 0.31 2.22 4.93 
342 48 11 0 0 0 0 0.00 0.00 0.00 0.00 
343 52 22 47 58 414 918 0.46 0.57 4.08 9.04 

Appendix G, Ground Access G-16 


Boston-Logan International Airport 2015 EDR 











































































































Table G-7 2015 Existing Conditions — Airport-Related Traffic, On-Airport Link Attributes, 
Traffic Assignment and Vehicle Miles Traveled (VMT) Summary (Continued) 
Link Link Link VOLUME VMT 
Name, :Pistance Speed ampPeak PMPeak High8-Hour AWDT AMPeak PMPeak High8-Hour | AWDT 
(ft) (mph) 

344 82 12 35 44 314 697 0.54 0.68 4.88 10.84 
345 25 5 71 88 628 1393 0.34 0.42 2.97 6.60 
346 121 5 70 87 621 1378 1.60 1.99 14.18 3147 
347 303 9 105 130 928 2059 6.02 7.46 53.24 118.12 
348 146 6 494 614 4381 9723 13.67 17.00 121.27 269.15 
349 67 6 188 234 1670 3705 2.38 2.96 21.11 46.84 
350 446 5 186 231 1648 3658 15.70 19.50 139.13 308.81 
351 335 5 32 40 285 633 2.03 2.54 18.11 40.22 
352 430 5 266 331 2362 5241 21.64 26.93 192.20 426.47 
353 360 5 43 53 378 839 2.93 3.61 25.74 57.13 
354 50 14 105 130 928 2059 0.99 1.23 8.79 19.50 
355 88 5 182 226 1613 3579 3.04 3.77 26.94 59.77 
356 113 5 491 610 4352 9659 10.51 13.06 93.17 206.78 
358 463 18 0 0 0 0 0.00 0.00 0.00 0.00 
359 229 5 4 5 36 79 0.17 0.22 1.56 3.43 
360 245 25 4 5 36 79 0.19 0.23 1.67 3.67 
361 248 14 44 55 392 871 2.06 2.58 18.40 40.88 
362 199 13 44 55 392 871 1.66 2.07 14.79 32.86 
363 230 21 48 60 428 950 2.09 2.61 18.63 41.34 
364 256 27 48 60 428 950 2.33 2.91 20.76 46.09 
365 201 8 14 18 128 285 0.53 0.68 4.87 10.84 
366 201 23 71 88 628 1393 2.71 3.35 23.93 53.08 
367 337 31 658 818 5837 12953 42.01 52.22 372.62 826.89 
368 868 8 404 502 3582 7949 66.45 82.57 589.15 1307.40 
369 167 5 357 444 3168 7031 11.32 14.07 10043 222.88 
370 96 11 354 440 3139 6967 6.41 7.97 56.87 126.22 
371 141 24 723 898 6407 14220 19.30 23.97 170.99 379.51 
372 283 16 278 345 2462 5463 14.89 18.48 13189 292.65 
373 283 24 136 169 1206 2676 7.29 9.05 64.61 143.35 

Loganvimpert VMIT 8,580 10,660 76,058 168,791 

AWDT = Average annual weekday daily traffic 
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Massachusetts Port Authority 
One Harborside Drive, Suite 200-S 
East Boston, MA 02128-2909 
Telephone: 617-568-5000 
www.massport.com 














March 4, 2015 


Christine Kirby, Director, Air & Climate Division 
Department of Environmental Protection 

Bureau of Air & Waste 

One Winter Street 

Boston, MA 02108 


Re: March 1“, 2015, Logan Airport Parking Space Inventory 


Dear Ms. Kirby: 


In compliance with the reporting requirements of 310 CMR 7.30 (3)(d), enclosed are the following 
March 1*, 2015, Massachusetts Port Authority (Massport) submissions for Logan Airport: 


e Commercial Parking Space Inventory 
e Employee Parking Space Inventory 
e Location Map 


The attachments provide the quantity, physical distribution, and allocation of commercial and 
employee parking spaces on the airport, as defined by 310 CMR 7.30, as amended. These 
inventory tables represent information provided by the Aviation Department; the employee and 
commercial space counts are supported by comprehensive field checks and counts recently 
conducted in late February 2015. We continue to provide information on rental car spaces as a 
courtesy. 


Massport’s parking program remains in compliance with the Aviation and Transportation Security 
Act of 2001 (ATSA) and supplemental FAA security directives, and our top priority continues to 
be the safe and secure operation of our transportation and parking facilities. 


The Commercial Parking Space Inventory totals 18,415 spaces; the Employee Parking Space 
Inventory totals 2,673 parking spaces; the total inventory of spaces at Logan Airport is 21,088. 
The allocations within each of the categories had changes because of the recent relocation of the 
taxi pool, the relocation of the bus/limo pool, and construction impacting a hotel lot. 


Demand for commercial parking at Logan Airport continues to be strong. While the Aviation 
Department deploys operational innovations to accommodate passenger parking demand, a 
broader strategic planning effort is underway to plan for ground access needs at future passenger 
levels. As part of this effort, Massport is planning to consolidate all remaining (i.e., designated) 
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Page 2 DEP, March 4, 2015 


parking spaces allowed under the freeze by adding to the West Garage structure located in the 
central terminal area. 


The attached Logan Airport Parking Space Inventory reflects Massport’s successful management 
of its parking program, within the requirements of 310 CMR 7.30, as amended. If you have any 
questions, please call me at 617-561-3425. 


Sincerely, 


(irtin) WAT 


Louren¢o Dantas, AICP 
Senior Transportation Planner 
Strategic & Business Planning Department 


cc: S. Dalzell, MPA 
B. Desrosiers, MPA 
I. Wallach, MPA 
D. Conroy, EPA 
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Commercial Parking Space Inventory 
Logan International Airport 
March 1, 2015 Submission 


Commercial Parking Spaces 





Map ID# Location of Commercial Parking Areas Number of Spaces 
Terminal Area and Economy Spaces 

C1 Central Garage 7,077 
C2 West Garage 3,190 
C3 Terminal B Garage 2,254 
C5 Terminal E Lot 1 243 
C6 Terminal E Lot 2 248 
C7 Terminal E Lot 3 (fka "Gulf Station" Lot) 219 
C8 Economy Garage 2,809 

subtotal 16,040 





Overflow Commercial Spaces 





C11 Red Lot (Tomahawk Dr.) 282 
C12 Blue Lot (Harborside Dr.) 315 
C13 Green Lot (Wood Island) 235 

subtotal 832 





Hotel Spaces 











C4a &€4b Logan Airport Hilton Hotel (one lot) 35 

C10 Harborside Hyatt Conference Center 270 
subtotal 305 

General Aviation Spaces 

cg Signature (General Aviation Terminal) 35 
subtotal 





Total In-Service Commercial Parking Spaces 17,212 
Total Designated Commercial Parking Spaces 


Total Commercial Parking Spaces 


Total Employee Parking Spaces (see table on next page) 2,673 


i) 


TOTAL PARKING FREEZE SPACES 21,088 
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Employee Parking Space Inventory 
Logan International Airport 
March 1, 2015 Submission 


Employee Parking Spaces 


Map ID# 


E81 
E26 
E20 
E18 
E34 
E86 
E68a 
E68b 
E1 
E40 
E53 
Ella 
E11b 
E43 
E8 
E5 
N/A 
E4 
E13 
E94 
E59 
E60 
E72 
E84 
E63 
E62 
E58 
E57 
E56 
E78 
N/A 


Terminal Area 


North Service Area 


South Service Area SWSA 


Location of Employee Parking Areas 


West Garage 

Airport Tower/Administration (parking in Central Garage) 
Terminal C Pier A (Old Terminal D) (two lots) 
Massport Facilities 1 (Heating Plant) 

Hilton Hotel employee lot 

Gulf Gas Station 

LSG Sky Chefs (Bldg. 68), main lot 

LSG Sky Chefs (Bldg. 68), overflow lot 

Flight Kitchen Building 1 (and nearby lot) 

Lovell Street Lot (contractor trailer) 

Green Bus Depot (Bus Maintenance Facility) 
North Cargo Building 11, TSA lot 

North Cargo Building 11, State Police lot 

North Gate & EMS Trailer (EMS Station A7) 
North Cargo Building 8 

US Airways Administration/Hangar (Bldg. 5) 
Massport Facilities 2 (airside, Bldg. 3) 
Massport Facilities 3 (landside, Bldg. 4) 

UPS (Cargo Building 13) 

United Aircraft Maintenance (Buildings 93 & 94) 
Bus/Limo Pool Lot 

Rental Car Center (Customer Service Center) 
Taxi Pool Lot 

Bird Island Flats / Logan Office Center (LOC) Garage 
South Cargo Building 63 

South Cargo Building 62 

South Cargo Building 58 

South Cargo Building 57 

South Cargo Building 56 

Fire-Rescue HQ & Amelia Earhart Terminal/Hangar 
ARPFF Satellite Station ' 


Number of Spaces 


98 
524 
122 

92 

28 

4 

25 
126 

80 

25 

12 

93 
136 

26 
114 

75 

0 

69 

44 

56 

3 
4 
7 
425 

16 

43 

23 

44 

39 

84 

0 


‘This facility is located on the airfield and is not shown in the map. No employee parking spaces are provided. 


Total In-Service Employee Parking Spaces 


Total Designated Employee Parking Spaces 


Total Employee Parking Spaces 


Total Commercial Parking Spaces (see table on previous page) 


TOTAL PARKING FREEZE SPACES 
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2,437 


2,673 


21,088 


G-28 


For Information Only: 

Rental Car Spaces Inventory 
Logan International Airport 
March 1, 2015 Submission 


Rental Car Company Parking Spaces 


Map ID# Number of Spaces 
R1 Rental Car Center (RCC) 5,020 


Total Rental Car Spaces 
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Notes: 


This plan is intended for informational purposes only and no use may 
be made of the same without the express written permission of the 
Massachusetts Port Authority ("Massport"). Massport does not certify 
the accuracy, information or title to the properties contained in this 
plan nor make any warranties of any kind, express or implied, in fact 
or by law, with respect to any boundaries, easements, restrictions, 
claims, overlaps or other encumbrances affecting such properties. 





Massachusetts Port Authority 
One Harborside Drive, Suite 200-S 
East Boston, MA 02128-2909 
Telephone: 617-568-5000. 
www.massport.com 











September 1, 2015 


Christine Kirby, Director, Air & Climate Division 
Massachusetts Department of Environmental Protection 
Bureau of Air & Waste 

One Winter Street 

Boston, MA 02108 


Re: September 1“, 2015, Logan Airport Parking Space Inventory 


Dear Ms. Kirby: 


In compliance with the reporting requirements of 310 CMR 7.30 (3)(d), enclosed are the following 
September 1“, 2015, Massachusetts Port Authority (Massport) submissions for Logan Airport: 


e Commercial Parking Space Inventory 
e Employee Parking Space Inventory 
e Location Map 


The attachments provide the quantity, physical distribution, and allocation of commercial and 
employee parking spaces on the airport, as defined by 310 CMR 7.30, as amended. These inventory 
tables represent information provided by the Aviation Department and ate supported by 
comprehensive field checks and counts conducted in late August 2015. 


The Commetcial Parking Space Inventory totals 18,415 spaces; the Employee Parking Space 
Inventory totals 2,673 parking spaces; the total inventory of spaces at Logan Airport is 21,088. For 
your information, we continue to provide information on rental car spaces. 


As noted in our Match letter, Massport is consolidating all remaining (i.c., designated) parking spaces 


allowed under the freeze by adding to the central terminal area’s West Garage. We expect that the 
additional spaces will be open to the public by the end of the year. 
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Page 2 , .  MassDEP, September I, 2015 


The attached Logan Airport Parking Space Inventory reflects Massport’s successful management of 
its parking program, within the requirements of 310 CMR 7.30, as amended. If you have any 
questions, please call me at 617-561-3425. 


Sincerely, 


lavirasann) W/E 


Lourengo Dantas, AICP 
Senior Transportation Planner 
Strategic & Business Planning Department 


cc: D. Conroy, EPA 
S. Dalzell, MPA 
B. Desrosiers, MPA 
H. Morrison, MPA 
I. Wallach, MPA 
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Commercial Parking Space Inventory 
Logan International Airport 
September 1, 2015 Submission 


Commercial Parking Spaces 





Map ID# Location of Commercial Parking Areas Number of Spaces 
Terminal Area and Economy Spaces 
C1 Central Garage 7,213 
C2 West Garage 3,127 
C3 Terminal B Garage 2,201 
C5 Terminal E Lot 1 237 
C6 Terminal E Lot 2 249 
C7 Terminal E Lot 3 (fka "Gulf Station" Lot) 217 
C8 Economy Garage 2,864 
subtotal 16,108 





Overflow Commercial Spaces 


C11 Red Lot (Tomahawk Dr.) 282 
C12 Blue Lot (Harborside Dr.) 339 
C13 Green Lot (Wood Island) 242 

subtotal 863 


Hotel Spaces 





C4a &G4b Logan Airport Hilton Hotel (one lot) 35 
C10 Harborside Hyatt Conference Center 270 
subtotal 305 
General Aviation Spaces 
C9 Signature (General Aviation Terminal) 35 
subtotal 





Total In-Service Commercial Parking Spaces 17,311 
Total Designated Commercial Parking Spaces 


Total Commercial Parking Spaces 18,415 


a 


Total Employee Parking Spaces (see table on next page) 2,673 


TOTAL PARKING FREEZE SPACES 21,088 
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Employee Parking Space Inventory 
Logan International Airport 
September 1, 2015 Submission 


Employee Parking Spaces 


Map ID# Location of Employee Parking Areas 


E81 
E26 
E20 
E18 
E34 
E86 
E68a 
E68b 
E1 
E40 
E53 
E11a 
E11b 
E43 
E8 
E5 
N/A 
E4 
E13 
E94 
E59 
E60 
E72 
E84 
E63 
E62 
E58 
E57 
E56 
E78 
N/A 


Terminal Area 


North Service Area 


South Service Area SWSA 


West Garage 

Airport Tower/Administration (parking in Central Garage) 
Terminal C Pier A (Old Terminal D) (two lots) 
Massport Facilities 1 (Heating Plant) 

Hilton Hotel employee lot 

Gulf Gas Station 

LSG Sky Chefs (Bldg. 68), main lot 

LSG Sky Chefs (Bldg. 68), overflow lot 

Flight Kitchen Building 1 (and nearby lot) 

Lovell Street Lot (contractor trailer) 

Green Bus Depot (Bus Maintenance Facility) 
North Cargo Building 11, TSA lot 

North Cargo Building 11, State Police lot 

North Gate & EMS Trailer (EMS Station A7) 
North Cargo Building 8 

US Airways Administration/Hangar (Bldg. 5) 
Massport Facilities 2 (airside, Bldg. 3) 
Massport Facilities 3 (landside, Bldg. 4) 

UPS (Cargo Building 13) 

United Aircraft Maintenance (Buildings 93 & 94) 
Bus/Limo Pool Lot 

Rental Car Center (Customer Service Center) 
Taxi Pool Lot 

Bird Island Flats / Logan Office Center (LOC) Garage 
South Cargo Building 63 

South Cargo Building 62 

South Cargo Building 58 

South Cargo Building 57 

South Cargo Building 56 

Fire-Rescue HQ & Amelia Earhart Terminal/Hangar 
ARFF Satellite Station ' 


Number of Spaces 


98 
521 
122 

92 

28 


‘This facility is located on the airfield and is not shown in the map. No employee parking spaces are provided. 


Total In-Service Employee Parking Spaces 


Total Designated Employee Parking Spaces 


Total Employee Parking Spaces 


Total Commercial Parking Spaces (see table on previous page) 


TOTAL PARKING FREEZE SPACES 
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For Information Only: 

Rental Car Spaces Inventory 
Logan. International Airport 
September 1, 2015 Submission 


Rental Car Company Parking Spaces 


Map ID# Number of Spaces 
R1 Rental Car Center (RCC) 5,020 





Total Rental Car Spaces 


Appendix G, Ground Access G-35 


T: \GIS\GISFILES\LOGAN\DEPARTMENTS\PLANNING\Parking Inventory\Parking Inventory082815.dwg 












South 
Service 


. ’ 
Wk 
Z 


rvice 
\. — 





= 


> &F 


E 
F 
H 
i 
i 
g 
f 


aS 





Logan Airport 
Parking Space Inventory 


Logan International Airport 
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Legend: 


[___] Logan Parking Service Area Zones 
HE) Commercial Parking Space Locations 
HES Employee Parking Space Locations 
| Rental Car Parking Space Locations 


This plan is intended for informational purposes only and no use may 
be made of the same without the express written permission of the 
Massachusetts Port Authority (Massport’). Massport does not certify 
the accuracy, information or title to the properties contained in this 
plan nor make any warranties of any kind, express or implied, in fact 
or by law, with respect to any boundaries, easements, restrictions, 
claims, overlaps or other encumbrances affecting such properties. 
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Noise Abatement 


This appendix provides detailed information, tables, and figures in support of Chapter 6, Noise Abatement. 
The contents of this appendix are summarized below. 


Massport Letter to FAA Regarding AEDT Model Results 
Fundamentals of Acoustics and Environmental Noise 
» Figure H-1 Frequency-Response Characteristics of Various Weighting Networks 
» Figure H-2 Common Environmental Sound Levels, in dBA 
= Figure H-3 Variations in the A-Weighted Sound Level Over Time 
= Figure H-4 Sound Exposure Level (SEL) 
= Figure H-5 Example of a One Minute Equivalent Sound Level (Leq) 
= Figure H-6 Daily Noise Dose 
= Figure H-7 Examples of Day-Night Average Sound Levels (DNL) 
= Figure H-8 Outdoor Speech Intelligibility 
= Figure H-9 Probability of Awakening at Least Once from Indoor Noise Event 
= Figure H-10 = Percentage of People Highly Annoyed 
= Figure H-11 = Community Reaction as a Function of Outdoor DNL 
Regulatory Framework 
Logan Airport RealContours™ Data Inputs 
» Figure H-12 Schematic Noise Modeling Process (Standard INM vs. RealContours™) 
= Table H-la 2014 Annual Modeled Operations 
« Table H-1b 2015 Annual Modeled Operations 
= Table H-2a 2014 Modeled Runway Use by Aircraft Group 
= Table H-2b 2015 Modeled Runway Use by Aircraft Group 
« Table H-3a Summary of Jet and Non-Jet Aircraft Runway Use: 2014 
« Table H-3b Summary of Jet and Non-Jet Aircraft Runway Use: 2015 
= Table H-4 Total 2014 and 2015 Modeled Runway Use by All Operations 
= Table H-5 Total Count of Flight Tracks Modeled in RealContours™ (2014 and 2015) 
= Table H-6 Modeled Daily Operations by Commercial & GA Aircraft — 1990 to 2015 


Appendix H, Noise Abatement H-1 


Boston-Logan International Airport 2015 EDR 


= Table H-7 Percentage of Commercial Jet Operations by Part 36 Stage Category — 1999 to 
2015 


« Table H-8 Modeled Nighttime Operations at Logan Airport — 1990 to 2015 
« Table H-9 Summary of Jet Aircraft Runway Use — 1990 to 2015 

Annual Model Results and Status of Mitigation Programs 
« Table H-10 Noise-Exposed Population by Community 
= Table H-11 Residential Sound Insulation Program (RSIP) Status (1986-2015) 
« Table H-12 Schools Treated Under Massport Sound Insulation Program 
« Figure H-13_ =Number of Callers and Complaints between 2000 and 2015 
= Table H-13 Noise Complaint Line Summary 
= Table H-14 Cumulative Noise Index (EPNL) — 1990 to 2015 

Flight Track Monitoring Report 
« Figure H-14 — Logan Airport Flight Track Monitor Gates 
* Table H-15a = Runway 4R Nahant Gate Summary for 2014 
« Table H-15b =Runway 4R Nahant Gate Summary for 2015 
« Table H-16a Runway 4R Shoreline Crossings Above 6,000 Feet for 2014 
« Table H-16b Runway 4R_ Shoreline Crossings Above 6,000 Feet for 2015 
« Table H-17a = Runway 9 Gate Summary — Winthrop Gates 1 and 2 for 2014 
« Table H-17b Runway 9 Gate Summary — Winthrop Gates 1 and 2 for 2015 
« Table H-18a Runway 9 Shoreline Crossings Above 6,000 feet for 2014 
« Table H-18b Runway 9 Shoreline Crossings Above 6,000 feet for 2015 
« Table H-19a = Runway 15R Shoreline Crossings Above 6,000 feet for 2014 
« Table H-19b Runway 15R Shoreline Crossings Above 6,000 feet for 2015 
« Table H-20a Runways 22R and 22L Squantum 2 Gate Summary for 2014 
« Table H-20b Runways 22R and 22L Squantum 2 Gate Summary for 2015 


= Table H-21a Runways 15R, 22R, and 22L Hull 1 Gate Summary — North of Hull Peninsula for 
2014 


« Table H-21b Runways 15R, 22R, and 22L Hull 1 Gate Summary — North of Hull Peninsula for 
2015 


« Table H-22a = Runways 22R and 22L Shoreline Crossings Above 6,000 Feet for 2014 
« Table H-22b Runways 22R and 22L Shoreline Crossings Above 6,000 Feet for 2015 
« Table H-23a Runway 27 Corridor Percent of Tracks Through Each Gate for 2014 
« Table H-23b Runway 27 Corridor Percent of Tracks Through Each Gate for 2015 
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« Table H-24a Runway 33L Gates — Passages Below 3,000 Feet for 2014 
« Table H-24b Runway 33L Gates — Passages Below 3,000 Feet for 2015 
" Table H-25 Runway Usage by Runway End 

Logan Airport Census Block Group Noise Levels 
« Table H-26 Logan Census Block Group Noise Levels 


Dourado, E. and Russell, R. October 2016. “Airport Noise NIMBYism: An Empirical Investigation.” 
Mercatus on Policy: Mercatus Center at George Mason University. 
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Massachusetts Port Authority 
One Harborside Drive, Suite 200S 
East Boston, MA 02128-2090 
Telephone (617) 568-1003 
www.massport.com 





November 16, 2016 


Richard Doucette 

Airports Division 

Federal Aviation Administration, New England Region 
1200 District Avenue 

Burlington, MA 01803 


Dear Mr. Doucette: 


Following up to our October 17" meeting where we discussed the FAA’s new AEDT model for 
noise and air emissions, | am writing to you to request that FAA review the AEDT model results 
as applied to Boston Logan International Airport (Boston Logan) both related to noise and air 
quality. We also request that the FAA work with Massport and our consultants to develop 
Logan specific modification to the AEDT so that the model more accurately reflects the local 
noise and air quality environment. 


As you are aware, Massport produces and circulates an annual environmental and planning 
report for Boston Logan to state officials and the interested public. FAA noise and air quality 
models form the basis of much of these reports. Massport also seeks to maintain with the FAA 
an updated Noise Exposure Map that supports our soundproofing efforts of eligible homes. As 
a result, Massport publishes annually Boston Logan specific noise and air quality data based on 
the latest FAA approved models (previously the INM and EDMS models). Overtime, Massport 
has worked closely with the FAA, and USDOT Volpe Center, to enhance the INM including, for 
example, Logan-specific modifications for “hill effects” and “over water propagation’. 


For the 2015 calendar year EDR, Massport’s noise and air quality consultants utilized the FAA’s 
new AEDT model (Version 2B Service Pack 2). Based on preliminary results, we have strong 
concerns on the general applicability of the noise module to accurately reflect Boston Logan's 
noise environment. To assist with the development of a Boston Logan specific modeling 
process, we have asked our consultant to put together a request (attached) to be sent to FAA 
AEE for review and approval of AEDT Non-standard modeling and methods. Finally, we also 
have a narrower concern on the AEDT’s estimate of Particulate Matter (PM) which we would 
‘also like to discuss. 


We look forward to working with you on reviewing and modifying the AEDT to better reflect 
Boston Logan’s noise and air quality footprint. 


Very truly yours, 


Flavio Leo 
Director, Aviation Planning & Strategy 


CC: Mary Waish (FAA), Gail Latrell (FAA), Stewart Dalzell (Massport) . 


Operating | Boston Logan International Airport « Part of Boston general cargo and passenger terminals e Hanscom Field e Boston Fish Pier « 


Commonwealth Pier (site of World Trade Center Boston Worcester Regional Airport 
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HMMH 


77 South Bedford Street 
Burlington, Massachusetts 01803 
781.229.0707 

www. hmmh.com 


TECHNICAL MEMORANDUM 
To: Flavio Leo 
Massport 


One Harborside Drive, Suite 2005 
East Boston, MA 02128 

Robert Mentzer Jr., HMMH 
Bradley Dunkin, HMMH 

Date: November 16, 2016 


Logan International Airport. Annual DNL Noise Contours - Requested Review and Approval 
of Aviation Environmental Design Tool Non-Standard Modeling 


Reference: HMMH Project Number 307260.002 


From: 


Subject: 


1. INTRODUCTION 


Harris Miller Miller & Hanson inc. (HMMH} is assisting the Massachusetts Port Authority (Massport} in the 
preparation of their annual DNL noise contours for the Massachusetts Environmental Policy Act (MEPA} 
review. Massport will also potentially use the updated DNL contour to submit to FAA for additional sound 
insulation funding. We plan to use the Aviation Environmental Design Tool (AEDT) Version 2c (released 
September 2016) for all future aircraft noise modeling. Consistent with Federal Aviation Administration {FAA} 
policies and procedures, any changes to the standard AEDT modeting procedures require prior written 
approval from the FAA Office of Environment and Energy Noise Division (AEE-100). This requirement applies 
to the use of custom adjustments to the model and use of non-standard data. 


As part of the preparation of Massport’s annual Environmental Data Review (EDR) for 2015, an AEDT study 
using the latest version available at the time (Version 2b, Service Pack 2) was conducted in order to assess 
consistency with an INM study of the same data, as well as INM results for previous years. The judgment was 
made that the results were not consistent, and that this was largely due to unique conditions at Logan Airport 
that have, in the past, been addressed by specific FAA-approved adjustments to the INM process. Massport 
seeks to work with the FAA to develop and implement approved methods to address these conditions in 
future AEDT studies. 


Massport has historically strived to provide an accurate DNL contour to the public. This has resulted in several 
model methods and adjustments that are Logan-specific: 


e 1996 — Overwater adjustment approved for INM model 
e 1999 — Hill Effects adjustment approved for the INM model 
‘e 2004 - All radar tracks used for modeling - RealContours & ReaiProfiles 
o Stagelength selected by Profile match , 
o ' Custom Profile developed for each flight 
e 2007 Incorporation of daily weather averages for modeling 


Massport has consistently used the updated INM version in the year of or the year after its release. The . 
Overwater and Hill Effects adjustments were also approved for use in the Logan Airside EIS (LAIP) completed 
in 2001. 


On behalf of Massport, HMMH is evaluating the options and data available in AEDT and is in the process of 
developing recommended adjustments and non-standard data for AEDT. Massport is requesting AEE review 
and concurrence of this process to develop and implement adjustments and the use of non-standard data for 
AEDT for Logan International Airport. 
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2. OVERWATER ADJUSTMENT 


2.1 Background | 


Logan Airport is surrounded on three sides by water. Massport has several permanent noise monitoring sites 
located near the edge of the Harbor that have consistently measured noise and reported levels higher than 
modeled with the standard INM. Massport commissioned additional noise measurement data and along with 
their consultants developed a method to increase the thrust of aircraft in the INM on takeoff roll to more 
accurately reflect the monitoring results. 


2.2 Current Method 


The current method involves the development of an adjustment grid to increase the noise levels from aircraft 
departing on the runways at Logan Airport. The adjustment generally results in a 6 dB increase from 
departing aircraft up to 100 feet above the runway. A point is inserted in the profile at 100 feet to return the 
aircraft to its normal model thrust and climb. 


All jet departures for each year are run in the model with the adjustment and then without. The grid without 
the increase is subtracted from the grid with the increased thrust. This results in an adjustment grid which 
can be applied to the annual INMresult. This results in increased noise levels on the west sides of Runway 
15R-33L and portions of Runway 4L-22R that are not adjacent to water however most of this area is airport 
property. 


2.3 Proposed Method 


We are aware that ACRP 02-52, Improving AEDT Noise Modeling of Ground Surfaces is underway and is 
designed to provide a method for incorporating modeling of mixed surfaces within the AEDT. Until such time 
that this option is available in AEDT, we propose to use the GIS capabilities of the AEDT and modify noise 
levels over identified hard water surfaces. This method will also eliminate noise increases over areas of non- 
water surfaces as was done by the previous method. The existing Department of Defense NOISEMAP model 
has a methad for modeling mixed surfaces once they have been identified using mapping however its civil 
aircraft database is very limited {Lear35, older 747, DC9 aircraft}. The NOISEMAP model also uses the 
NMPLOT grid format which can easily be applied to the AEDT NMPLOT result grid. 


HMMH has been evaluating this method and propose to incorporate a representative current fleet of aircraft 
into the Noisemap database to develop an adjustment grid for AEDT. Using the representative fleet, we will 
model a set of prototypical flight tracks for arrivals and departures in the model both with and without the 
mixed surfaces adjustment turned on. The grid without the adjustment will be subtracted from the grid with 
the adjustment and the result added to the AEDT NMPLOT result grid. 


As this approach incorporates the effects of surface refiections directly rather than using increased thrust as a 
proxy, the results should have equal or better accuracy than the former method if implemented correctly. 


Please let us know if you concur with this approach or suggest an alternate method. 


3. HILL EFFECTS ADJUSTMENT 


3.1 Background 


This adjustment has been used since 1999 and was developed and approved by FAA for use in the INM (was 
used in LAIP EIS). Orient Heights just to the northwest of Runway 22R has a rapid increase in elevation and 
residents look down onto the runway and start of takeoffs from Runway 22R. 


Massport conducted a measurement program for this area and an adjustment grid was developed. FAA and 
the Volpe Center reviewed and ultimately approved for INM at Logan Airport. This resulted in a grid 
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adjustment that shifted the DNL contour up the hill and the adjustment area only applies to the area of the 
hill. 


3.2 Current Method 


After the annual DNL contour is completed, the Hill Effects grid is applied to the INM results. This grid | 
increases the DNL values on the side of the hill facing the airport. 





3.3 Proposed Method | 


ACRP 02-79, AEDT Noise Model improvements to Account for Terrain and Man-made Structures is anticipated 
to begin in 2017. Massport plans to cooperate with the study if possible. Until such time that this study is 
completed and an option is added to the AEDT to account for this condition, we propose to use the existing 
Hill Effects adjustment grid. It is a NMPLOT adjustment grid and is easily applied to the AEDT NMplot result 
grid. 


Since this adjustment is unchanged from the former approach, the results should be identical. 
Please let us know if you concur with this approach or suggest an alternate method. ! 


4. STAGELENGTH SELECTION 


4.1 Background 


Logan Airport has a diverse set of operations including domestic and international traffic. The INM modeling 
since 2004 has includes stagelength selection based on radar profile matching instead of city pair 
assignments. 


4.2 Current Method 


For INM, each radar ground track is imported into the study for modeling. The flight profile up to 3,000 feet 
is compared to the set of available standard profiles in the INM for that aircraft type. Using a least squares fit 
method; the best match stagelength is selected. 


4.3 Proposed Method . | 


For AEDT, following FAA guidance, each city pair would be used to select the stagelength. This generally 
results in a lower stagelength than the method historically used and does not take advantage of the available 
radar data. Since, for the Logan Airport modeling each radar ground track is imported into the AEDT 
database, we propose to use the data to select the stagelength. The flight profile up to 3,000 feet will be 
compared to the set of available standard profiles in the AEDT for that aircraft type. Using a least squares fit 
method the best match stagelength is selected. This results in a stagelength best match for each ground 
track. 





This approach is a straightforward port of the former method, and thus should yield identical results. 
Please let us know if you concur with this approach or suggest an alternate method. 


5. CUSTOM PROFILES | | | 
| 


5.1 Background 


Since 2004, Logan Airport modeling has used a pre-processor to develop custom profiles for each track based 
on the radar data. This process uses the SAE 1845 equations and procedure step data available in the model. 
AEDT now provides a method for developing custom profiles without additional FAA approval. 
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5.2 Current Method 


The current INM modeling for Logan Airport processes each radar track through a pre-processor. This pre- 
processor uses the radar data, procedure step data and the SAE 1845 equations to develop a custom profile 
to closely match the radar data profile. This allows the mode to account for ATC level segments and low 
departure climbs where necessary. If a custom profile cannot be constructed, the flight is modeled using the 
best match INM standard profile that is available. 


5.3 Proposed Method 


The AEDT model now has the ability to use altitude control codes (ACC) to allow the model to develop custom 
profiles. However, there is no guidance on how to use these options in the model. Massport would like to 
use this option to the extent possible especially since the local community is accustomed to this type of 
modeling and every radar track is being modeled. Does FAA have any guidance on how best to add the 
codes? Should they be added every x number of miles in distance or every 1000 feet in altitude? The ACC = 2 
(Match) frequently results in errors which then discard the operation instead of defaulting to another method 
to allow the flight to continue. With hundreds or thousands of tracks, this results in an enormous amount of 
effort by the modeler to correct these errors in order to retain these tracks. Does the FAA have any 
suggestions to reduce this effort? We did encounter odd results with AEDT 2B Service Pack 2 but understand 
these have been corrected in AEDT 2C. Are there other known issues with the custom profile construction 
and use? 


As there are currently many unknowns with this approach, the results are uncertain and Massport looks 
forward to collaboration with the FAA to ensure that a method can be developed that is robust, repeatable, 
and automated. . 


We will be using AEDT 2C to evaluate the application of this method to Logan Airport modeling and any 
assistance you can provide will be helpful. 


6. NON-STANDARD WEATHER DATA 


6.1 Background 


Since 2007, the daily DNL modeling conducted for BOS has used daily weather averages. The current version 
of AEDT does not appear to have this capability except for when using High Fidelity weather. The FAA 
guidance also requires the use of the 30-year normal weather data built into the model or the modeler can 
request use of other data from the FAA. 


6.2 Current Method 


The prior INM modeling was run for each day and daily weather averages were used in the INM model to 
adjust aircraft performance and atmospheric absorption. These daily DNL results were then averaged to 
develop the annua! average DNL. 


6.3 Proposed Method 


The AEDT only allows for one set of average weather data for the study. Even though, the model can be 
setup to use a detailed flight schedule which includes the date and time, the weather is fixed to this average 
unless detailed High Fidelity weather data is selected. We expect that the High Fidelity weather data will 
further reduce processing times and increase database size therefore we would prefer to just use the daily 
average. 


FAA guidance requires the use of the 30 —year normal data built into the model. Since contours for BOS are 
developed for each specific year at a minimum we request the use of annual average weather data (acquired 
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from the National Climatic Data Center (NCDC)) for the year being modeled. We also would appreciate any 
suggestions for using daily average values without having to use the High Fidelity weather data. 


Approval of the use of annual weather will improve accuracy for an annual study by removing the effects of 
long-term weather trends. If a method for using daily weather can be developed, this will allow for equal 
accuracy to the former approach by modeling performance using existing conditions. 


Appendix H, Noise Abatement H-9 








Boston-Logan International Airport 2015 EDR 


Fundamentals of Acoustics and Environmental Noise 


This section introduces the fundamentals of acoustics and noise terminology as well as the effects of 
noise on human activity and community annoyance. 


Introduction to Acoustics and Noise Terminology 


Chapter 6, Noise Abatement of this 2015 Environmental Data Report (EDR) relies largely on a measure of 
cumulative noise exposure over an entire calendar year, in terms of a metric called the Day-Night Average 
Sound Level (DNL). However, DNL does not always provide a sufficient description of noise for many 
purposes. Other measures are available to address essentially any issue of concern. This section introduces 
the following acoustic metrics, which are all related to DNL, but provide bases for evaluating a broad 
range of noise situations. These metrics include: 


Decibel (dB) 

A-Weighted Decibel (dBA) 
Sound Exposure Level (SEL) 
Equivalent Sound Level (Leq) 
Time Above (TA) 

Time Above, Night (TAN) 
DNL 


The Decibel (dB) 


All sounds come from a sound source — a musical instrument, a voice speaking, or an airplane that passes 
overhead. It takes energy to produce sound. The sound energy produced by any sound source is 
transmitted through the air in the form of sound waves — tiny, quick oscillations of pressure just above 
and just below atmospheric pressure. These oscillations, or sound pressures, impinge on the ear, creating 
the sound we hear. 


Our ears are sensitive to a wide range of sound pressures. The loudest sounds that we hear without pain 
have about one million times more energy than the quietest sounds we hear. However, our ears are 
incapable of detecting small differences in these pressures. Thus, to match how we hear this sound 
energy, we compress the total range of sound pressures to a more meaningful range by introducing the 
concept of sound pressure level (SPL). SPL is a measure of the sound pressure of a given noise source 
relative to a standard reference value (typically the quietest sound that a young person with good hearing 
can detect). SPLs are measured in decibels (abbreviated dB). Decibels are logarithmic quantities — 
logarithms of the squared ratio of two pressures, the numerator being the pressure of the sound source 
of interest, and the denominator being the reference pressure (the quietest sound we can hear). 


The logarithmic conversion of sound pressure to SPL means that the quietest sound we can hear (the 
reference pressure) has a SPL of about zero decibels, while the loudest sounds we hear without pain have 
SPLs of about 120 dB. Most sounds in our day-to-day environment have SPLs from 30 to 100 dB. 
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Because decibels are logarithmic quantities, they do not behave like regular numbers with which we are 
more familiar. For example, if two sound sources each produce 100 dB and they are operated together, 
they produce only 103 dB — not 200 dB as we might expect. Four equal sources operating simultaneously 
result in a total SPL of 106 GB. In fact, for every doubling of the number of equal sources, the SPL goes up 
another three decibels. A tenfold increase in the number of sources makes the SPL go up 10 cB. A 
hundredfold increase makes the level go up 20 dB, and it takes a thousand equal sources to increase the 
level 30 cB. 


If one source is much louder than another source, the two sources together will produce the same SPL 
(and sound to our ears) as if the louder source were operating alone. For example, a 100 cB source plus 
an 80 dB source produces 100 dB when operating together. The louder source “masks” the quieter one, 
but if the quieter source gets louder, it will have an increasing effect on the total SPL. When the two 
sources are equal, as described above, they produce a level three decibels above the sound of either one 
by itself. 


From these basic concepts, note that one hundred 80 cB sources will produce a combined level of 100 cB; 
if a single 100 dB source is added, the group will produce a total SPL of 103 dB. Clearly, the loudest source 
has the greatest effect on the total decibel level. 


A-Weighted Decibel, dBA 


Another important characteristic of sound is its frequency, or “pitch.” This is the rate of repetition of the 
sound pressure oscillations as they reach our ear. Formerly expressed in cycles per second, frequency is 
now expressed in units known as Hertz (Hz). 


Most people hear from about 20 Hz to about 10,000 to 15,000 Hz. People respond to sound most readily 
when the predominant frequency is in the range of normal conversation, around 1,000 to 2,000 Hz. 
Acousticians have developed "filters" to match our ears’ sensitivity and help us to judge the relative 
loudness of sounds made up of different frequencies. The so-called "A" filter does the best job of 
matching the sensitivity of our ears to most environmental noises. SPLs measured through this filter are 
referred to as A-weighted levels (dBA). A-weighting significantly de-emphasizes noise at low and very 
high frequencies (below about 500 Hz and above about 10,000 Hz) where we do not hear as well. Because 
this filter generally matches our ears’ sensitivity, sounds having higher A-weighted sound levels are 
usually judged louder than those with lower A-weighted sound levels, a relationship which does not 
always hold true for unweighted levels. It is for these reasons that A-weighted sound levels are normally 
used to evaluate environmental noise. 


Other weighting networks include the B and C filters. They correspond to different level ranges of the ear. 
The rarely used B-weighting attenuates low frequencies (those less than 500 Hz), but to a lesser degree 
than A-weighting. C weighting is nearly flat throughout the audible frequency range, hardly 
de-emphasizing low frequency noise. C-weighted levels can be preferable in evaluating sounds whose 
low-frequency components are responsible for secondary effects such as the shaking of a building, 
window rattle, or perceptible vibrations. Uses include the evaluation of blasting noise, artillery fire, and in 
some cases, aircraft noise inside buildings. Figure H-1 compares these various weighting networks. 
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Figure H-1_ Frequency-Response Characteristics of Various Weighting Networks 


RELATIVE RESPONSE IN DECIBELS 





20 50 100 =. 200 500 1000 2000 S000 10000 20000 
FREQUENCY IN HERTZ 


Source: Harris, Cyril M., editor; Handbook of Acoustical Measurements and Noise Control, (Chapter 5, "Acoustical Measurement 
Instruments"; Johnson, Daniel L.; Marsh, Alan H.; and Harris, Cyril M.); New York; McGraw-Hill, Inc.; 1991; p. 5.13. 


Because of the correlation with our hearing, the A-weighted level has been adopted as the basic measure 
of environmental noise by the U.S. Environmental Protection Agency (EPA) and by nearly every other 
federal and state agency concerned with community noise. Figure H-2 presents typical A-weighted sound 
levels of several common environmental sources. 
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Figure H-2. Common Environmental Sound Levels, in dBA 


Outdoor Typical Sound Levels Indoor 
dBA 


Concorde, Landing 2000 m (~ 6600 ft) from Runway End Rock Band 


Inside Subway Train (New York) 
727-100 Takeoff 6500 m (~ 21300 ft) from Start of Takeoff Roll 


747-200 6500 m (~ 21300 ft) from Start of Takeoff 
Diesel Truck at 50 ft 


Food Blender at 3 ft. 


Garbage Disposal at 3 ft. 
Noisy Urban Daytime Shouting at 3 ft. 


757-200 6500 m (~ 21300 ft) from Start of Takeoff 
Vacuum Cleaner at 10 ft. 


Commercial Area Normal Speech at 3 ft. 


Cessna 172 Landing 2000 m (~ 6600 ft) from Runway End 
Large Business Office 
Quiet Urban Daytime Dishwasher Next Room 


Small Theater, Large Conference 
(Background) 


Library 


Quiet Urban Nighttime 


Quiet Suburban Nighttime 


Bedroom at night 
Concert Hall (Background) 


Quiet Rural Nighttime 


Broadcast & Recording Studio 


Threshold of Hearing 





Source: HMMH (Aircraft noise levels from FAA Advisory Circular 36-3H) 
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An additional dimension to environmental noise is that A-weighted levels vary with time. For example, the 
sound level increases as an aircraft approaches, then falls and blends into the background as the aircraft 
recedes into the distance (though even the background varies as birds chirp or the wind blows or a 
vehicle passes by). Figure H-3 illustrates this concept. 


Figure H-3 Variations in the A-Weighted Sound Level Over Time 
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Source: _HMMH 


Maximum A-Weighted Noise Level, Lax 


The variation in noise level over time often makes it convenient to describe a particular noise "event" by 
its maximum sound level, abbreviated as Lmax. In the figure above, it is approximately 85 dBA. 


The maximum level describes only one dimension of an event; it provides no information on the 
cumulative noise exposure. In fact, two events with identical maxima may produce very different total 
exposures. One may be of very short duration, while the other may continue for an extended period and 
be judged much more annoying. The next measure corrects for this deficiency. 


Sound Exposure Level (SEL) 


The most frequently used measure of noise exposure for an individual aircraft noise event (and the 
measure that Part 150 specifies for this purpose) is the SEL. SEL is a measure of the total noise energy 
produced during an event, from the time when the A-weighted sound level first exceeds a threshold level 
(normally just above the background or ambient noise) to the time that the sound level drops back down 
below the threshold. To allow comparison of noise events with very different durations, SEL “normalizes” 
the duration in every case to one second; that is, it is expressed as the steady noise level with just a 
one-second duration that includes the same amount of noise energy as the actual longer duration, 
time-varying noise. In lay terms, SEL “squeezes” the entire noise event into one second. 


Appendix H, Noise Abatement H-14 


Boston-Logan International Airport 2015 EDR 


Figure H-4 depicts this transformation. The shaded area represents the energy included in an SEL 
measurement for the noise event, where the threshold is set to 60 dBA. The dark shaded vertical bar, 
which is 90 dBA high and just one second long (wide), contains exactly the same sound energy as the full 
event. 


Figure H-4 Sound Exposure Level (SEL) 
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Source: _HMMH 


Because the SEL is normalized to one second, it will always be larger than the Lmax for an event longer than 
one second. In this case, the SEL is 90 dB; the Lmax is approximately 85 dBA. For most aircraft overflights, 
the SEL is normally on the order of 7 to 12 dB higher than Lmax. Because SEL considers duration, longer 
exposure to relatively slow, quiet aircraft, such as propeller models, can have the same or higher SEL than 
shorter exposure to faster, louder planes, such as corporate jets. 


Equivalent Sound Level (Leq) 


The Lmax and SEL quantify the noise associated with individual events. The remaining metrics in this section 
describe longer-term cumulative noise exposure that can include many events. 


The Equivalent Sound Level (Leg) is a measure of exposure resulting from the accumulation of A-weighted 
sound levels over a particular period of interest (e.g., an hour, an eight-hour school day, nighttime, or a 
full 24-hour day). Because the length of the period can differ, the applicable period should always be 
identified or clearly understood when discussing the metric. Such durations are often identified through a 
subscript, for example Legg) Or Leq«2a). 


Leq is equivalent to the constant sound level over the period of interest that contains as much sound 
energy as the actual time-varying level. This is illustrated in Figure H-5. Both the solid and striped shaded 
areas have a one-minute Leg value of 76 GB. It is important to recognize, however, that the two signals (the 
constant one and the time-varying one) would sound very different in real life. Also, be aware that the 
"average" sound level suggested by Leg is not an arithmetic value, but a logarithmic, or "energy-averaged" 
sound level. Thus, loud events dominate Leg measurements. 
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Figure H-5 Example of a One Minute Equivalent Sound Level (Leq) 
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Source: _HMMH 


In airport noise studies, Leg is often presented for consecutive one-hour periods to illustrate how the 
exposure rises and falls throughout a 24-hour period, and how individual hours are affected by unusual 
activity, such as rush hour traffic or a few loud aircraft. 


Time Above (TA) 


TA is a metric that gives the duration, in minutes, for which aircraft-related noise exceeds a specified 
A-weighted sound level during a given period. The measure is referred to generally as TA. For this 

2015 EDR, three threshold sound levels are used in the analysis: 65, 75, and 85 dBA. These times are 
computed using the Federal Aviation Administration (FAA)-approved Integrated Noise Model (INM). 


Time Above Night (TAN) 


Identical to TA, except it is computed for only the 9-hour period between 10:00 PM and 7:00 AM. The TAN 
is also developed using three threshold sound levels 65, 75, and 85 dBA. 


Day-Night Average Sound Level (DNL) 


Virtually all studies of aircraft noise rely on a slightly more complicated measure of noise exposure that 
describes cumulative noise exposure during an average annual day: the DNL. The EPA identified DNL as 
the most appropriate means of evaluating airport noise based on the following considerations:1 


1. The measure should be applicable to the evaluation of pervasive long-term noise in various defined 
areas and under various conditions over long periods. 


2. The measure should correlate well with known effects of the noise environment and on individuals and 
the public. 


3. The measure should be simple, practical, and accurate. In principal, it should be useful for planning as 


well as for enforcement or monitoring purposes. 


1 Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin 
of Safety," U. S. EPA Report No. 550/9-74-004, March 1974 
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4. The required measurement equipment, with standard characteristics, should be commercially available. 
5. The measure should be closely related to existing methods currently in use. 


6. The single measure of noise at a given location should be predictable, within an acceptable tolerance, 
from knowledge of the physical events producing the noise. 


7. The measure should lend itself to small, simple monitors, which can be left unattended in public areas 
for long periods. 


Most federal agencies dealing with noise have formally adopted DNL. The Federal Interagency Committee 
on Noise (FICON) reaffirmed the appropriateness of DNL in 1992. The FICON summary report stated; 
“There are no new descriptors or metrics of sufficient scientific standing to substitute for the present DNL 
cumulative noise exposure metric.” 


The DNL represents noise as it occurs over a 24-hour period, with one important exception: DNL treats 
nighttime noise differently from daytime noise. In determining DNL, it is assumed that the A-weighted 
levels occurring at night (defined as 10:00 PM to 7:00 AM) are 10 cB louder than they really are. This 

10 dB penalty is applied to account for greater sensitivity to nighttime noise, and the fact that events at 
night are often perceived to be more intrusive because nighttime ambient noise is less than daytime 
ambient noise. 


Figure H-4 illustrated the A-weighted sound level due to an aircraft fly-over as it changed with time. The 
top frame of Figure H-6 repeats this figure. The shaded area reflects the noise dose that a listener 
receives during the one-minute period of the sample. The center frame of Figure H-4 includes this 
one-minute sample within a full hour. The shaded area represents the noise during that hour with 16 
noise events, each producing an SEL. Similarly, the bottom frame includes the one-hour interval within a 
full 24 hours. Here the shaded area represents the listener's noise dose over a complete day. Note that 
several overflights occur at a time when the background noise drops some 10 dB, to approximately 

45 dBA. 


DNL can be measured or estimated. Measurements are practical only for obtaining DNL values for 
relatively limited numbers of points, and, in the absence of a permanently installed monitoring system, 
only for relatively short time periods. Most airport noise studies are based on computer-generated DNL 
estimates, determined by accounting for all of the SELs from individual events, which comprise the total 
noise dose at a given location. Computed DNL values are often depicted in terms of equal-exposure noise 
contours (much as topographic maps have contours of equal elevation). Figure H-7 depicts typical DNL 
values for a variety of noise environments. 
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Figure H-6 Daily Noise Dose 
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Figure H-7 Examples of Day-Night Average Sound Levels (DNL) 
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Source: _ EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate 
Margin of Safety, March 1974, p. 14. 


As of May 2015, the FAA is beginning work on the next step in a multi-year Noise Research Program that 
will update the scientific evidence on the relationship between aircraft noise exposure and its effects on 
communities around airports. If changes are warranted, FAA will propose revised policy and related 
guidance and regulations, subject to interagency coordination, as well as public review and comment. 


The Effects of Aircraft Noise on People 


To residents around airports, aircraft noise can be an annoyance and a nuisance. It can interfere with 
conversation and listening to television, it can disrupt classroom activities in schools, and it can disrupt 
sleep. Relating these effects to specific noise metrics helps in the understanding of how and why people 
react to their environment. 


Speech Interference 


A primary effect of aircraft noise is its tendency to drown out or "mask" speech, making it difficult to carry 
on a normal conversation. The sound level of speech decreases as the distance between a talker and 
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listener increases. As the background sound level increases, it becomes harder to hear speech. Figure H-8 
presents typical distances between talker and listener for satisfactory outdoor conversations, in the 
presence of different steady A-weighted background noise levels for raised, normal, and relaxed voice 
effort. As the background level increases, the talker must raise his/her voice, or the individuals must get 
closer together to continue talking. 


Figure H-8 Outdoor Speech Intelligibility 
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Source: EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate 
Margin of Safety, March 1974, p. D-5. 


As indicated in the figure, "satisfactory conversation” does not always require hearing every word; 

95 percent intelligibility is acceptable for many conversations. Listeners can infer a few unheard words 
when they occur in a familiar context. However, in relaxed conversation, we have higher expectations of 
hearing speech and generally require closer to 100 percent intelligibility. Any combination of 
talker-listener distances and background noise that falls below the bottom line in Figure H-8 (thus 
assuring 100 percent intelligibility) represents an ideal environment for outdoor speech communication 
and is considered necessary for acceptable indoor conversation as well. 
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One implication of the relationships in Figure H-8 is that for typical communication at distances of 3 or 
4 feet (1 to 1.5 meters), acceptable outdoor conversations can be carried on in a normal voice as long as 
the background noise outdoors is less than about 65 dBA. If the noise exceeds this level, as might occur 
when an aircraft passes overhead, intelligibility would be lost unless vocal effort were increased or 
communication distance were decreased. 


Indoors, typical distances, voice levels, and intelligibility expectations generally require a background level 
less than 45 dBA. With windows partly open, housing generally provides about 12 dBA of 
interior-to-exterior noise level reduction. Thus, if the outdoor sound level is 60 dBA or less, there is a 
reasonable chance that the resulting indoor sound level will afford acceptable conversation inside. With 
windows closed, 24 dB of attenuation is typical. 


Sleep Interference 


Research on sleep disruption from noise has led to widely varying observations. In part, this is because 

(1) sleep can be disturbed without awakening, (2) the deeper the sleep the more noise it takes to cause 
arousal, and (3) the tendency to awaken increases with age, and other factors. Figure H-9 shows one such 
relationship from recent research conducted in the U.S. — the probability that a group of people will be 
awakened at least once when exposed to a given indoor SEL. 


Figure H-9 Probability of Awakening at Least Once from Indoor Noise Event 
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Source: ANSI $12.9-2008/Part 6, Quantities and Procedures for Description and Measurement of Environmental Sound — Part 6: 
Methods for Estimation of Awakenings Associated with Outdoor Noise Events Heard in Homes; Equation 1 
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For example, an indoor SEL of 80 dB results in approximately 3.5 percent of the exposed population being 
awakened. If windows are open in the bedroom on a warm evening and a house provides a typical 
outside-to-inside noise level reduction of around 15 dB, which suggests it takes an SEL of about 95 dB 
outdoors to awaken 3.5 percent of the population. The American National Standards Institute (ANSI) has 
extended this concept further and developed a standard (ANSI S12.9-2008/Part 6) for computing the 
percentage of the population that is likely to be awakened by multiple noise events occurring throughout 
the night. The Federal Interagency Committee on Aviation Noise (FICAN) subsequently endorsed the 
standard as the best available means of estimating behavioral awakenings from aircraft noise. 


Community Annoyance 


Social survey data make it clear that individual reactions to noise vary widely for a given noise level. 
Nevertheless, as a group, people's aggregate response is predictable and relates well to measures of 
cumulative noise exposure such as DNL. Figure H-10 shows a widely recognized relationship between 
environmental noise and annoyance. 


Figure H-10 _— Percentage of People Highly Annoyed 
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Source: FICON. "Federal Agency Review of Selected Airport Noise Analysis Issues." August 1992. (From data provided by USAF 
Armstrong Laboratory). pp. 3-6. 





Based on data from 18 surveys conducted worldwide, the curve indicates that at levels as low as 
DNL 55, approximately 5.0 percent of the people will still be highly annoyed, with the percentage 
increasing more rapidly as exposure increases above DNL 65. 


Separate work by the EPA has shown that overall community reaction to a noise environment can also be 
related to DNL. This relationship is shown in Figure H-11. Levels have been normalized to the same set of 
exposure conditions to permit valid comparisons between ambient noise environments. Data summarized 
in Figure H-11 suggest that little reaction would be expected for intrusive noise levels five decibels below 
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the ambient, while widespread complaints can be expected as intruding noise exceeds background levels 
by about five decibels. Vigorous action is likely when the background is exceeded by 20 aB. 


Figure H-11 = Community Reaction as a Function of Outdoor DNL 
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Source: Wyle Laboratories, “Community Noise,” prepared for the U.S. Environmental Protection Agency, Office of Noise Abatement 
and Control, Washington, D.C., December 1971, pg. 63 


Regulatory Framework 


Logan Airport Noise Abatement Rules and Regulations 


Massport’s primary mechanism for reducing noise impacts from Logan Airport's operations is the 

Noise Rules.” The Noise Rules were designed to reduce noise impacts by encouraging use of quieter 
aircraft by requiring decreased use of noisier aircraft and by limiting nighttime activity by louder Stage 2 
types. Many secondary goals aimed at limiting noise in specific areas also were stated. 


Specific provisions of the Noise Rules, which continue to serve these goals, include: 


Limiting cumulative noise exposure at Logan Airport (as measured by Massport's CNI) to a maximum 
of 156.5 Effective Perceived Noise Decibels (EPNdB); 


2 The Logan International Airport Noise Abatement Rules and Regulations, effective July 1, 1986, are codified at 740 
Code of Massachusetts Regulations (CMR) 24.01 et seq (also known as the Noise Rules). 
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Maximizing use of Stage 3 aircraft; 
Restricting nighttime operations by Stage 2 aircraft; 


Placing limitations on times and locations of engine run-ups and use of auxiliary power units (APU); 
and 


Restricting use of certain runways by noisier aircraft and time of day. 


These restrictions and limitations are subject to FAA implementation and safe operation of the airport and 
airspace. 


Federal Aviation Regulation (FAR) Part 36 


Logan Airport operates within a framework of federal aviation regulations that limits an airport operator's 
ability to control noise. For example, the FAA's FAR Part 36? sets noise limits for aircraft certification and 
the procedures by which aircraft noise emission levels must be measured to determine compliance. The 
regulation defines noise emission limits for turbojets, turboprops, and helicopters, classifying turbojets 
into categories referred to as stages based on noise levels at each of three locations: takeoff, landing, and 
to the side of the runway during takeoff (sideline). The stages are: 


Stage 1 aircraft are the oldest and usually have the loudest operations, having preceded the existence 
of any noise emission regulation. Rare examples include old, restored civil or military aircraft. There are 
no Stage 1 aircraft operating at Logan Airport 


Stage 2 aircraft are less old and less noisy than Stage 1; they were the first aircraft types required to 
meet a noise limit. A subsequent regulation, FAR Part 91 (described in the next section), prohibits the 
operation of a Stage 2 aircraft in the continental U.S. unless its takeoff weight is 75,000 pounds or less. 
The FAA Reauthorization bill of 2012 also mandated the phase out of Stage 2 aircraft with a takeoff 
weight less than 75,000 pounds by 2015. In 2014, for the first time, there were no Stage 2 operations 
at Logan Airport which is a reduction from 2013 when less than 0.1 operations per day occurred 
(approximately 107 operations) 


Stage 3 aircraft were certified for service before 2006 and have relatively quiet jets, although some are 
Stage 2 aircraft that have been re-engined, or have been fitted with hushkits, enabling them to meet 
Stage 3 noise limits. 


Stage 4 aircraft are the newest and quietest of the jets. These aircraft will be required to operate with 
noise levels at least 10 dB quieter than Stage 3 aircraft at three prescribed measurement points. Jet 
aircraft certificated after January 1, 2006 must meet the Stage 4 limits. Although not required, the 
majority of aircraft in the 2015 Logan Airport fleet would also meet the Stage 4 noise limits if they 
were recertificated. 


3 14 CEFR Part 36, “Noise Standards: Aircraft Type and Air Worthiness Certification.” 
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FAR Part 150 


First implemented in February 1981, FAR Part 150* defines procedures that an airport operator must 
follow if it chooses to conduct and implement an airport noise and land use compatibility plan. Part 150 
Noise Compatibility studies require the use of DNL to evaluate the airport noise environment. FAR Part 
150 identifies noise compatibility guidelines for different land uses depending on their sensitivity. Key 
values include a DNL of 75 dB, above which no residences, schools, hospitals, or churches are considered 
compatible, and a DNL of 65 dB, above which those land uses are considered compatible only if they are 
sound insulated. 


Noise abatement or mitigation measures that an airport operator must consider in a Part 150 study 
include acquisition of incompatible land, construction of noise barriers, sound insulation of buildings, 
implementation of a preferential runway program, use of noise abatement flight tracks, implementation of 
airport use restrictions, and any other actions that would have a beneficial effect on the public. 


While Massport has implemented variations of all of these and additional measures at Logan Airport, 
Massport has not filed an official Part 150 noise compatibility study with the FAA because all of 

Logan Airport's program elements, while regularly reviewed and updated, preceded the promulgation of 
Part 150 and are effectively grandfathered under the regulation. 


FAR Parts 91 and 161 


The Airport Noise and Capacity Act of 1990 (ANCA)? directed the U.S. Secretary of Transportation to 
undertake three key noise-related actions: 


Establish a schedule for a phase out of Part 36 Stage 2 aircraft by the year 2000; 


Establish a program for FAA review of all new airport noise and access restrictions limiting operations 
of Stage 2 aircraft; and 


Establish a program for FAA review and approval of any restriction that limits operations of Stage 3 
aircraft, including public notice requirements. 


The FAA addressed these requirements through amendment of an existing federal regulation, “Part 91,”° 
and establishment of a new regulation, “Part 161.”” ANCA effectively ended Massport’'s pursuit of any 
additional operational restrictions outside of this program. 


Amendment to Part 91 


The FAA establishes and regulates operating noise limits for civil aircraft operation in Subpart I, 
“Operating Noise Limits,” of 14 CFR Part 91, “General Operating and Flight Rules.” The noise limits are 
based on aircraft noise certification criteria set forth in 14 CFR Part 36, “Noise Standards: Aircraft Type and 
Airworthiness Certification.” For transport category “large” aircraft (with maximum takeoff weights of 


14 CFR Part 150, “Airport Noise Compatibility Planning.” 

Pub. L. No. 101-508, 104 Stat. 1388, as recodified at 49 United States Code 47521- 47533. 
14 CFR Part 91, “General Operating and Flight Rules.” 

14 CFR Part 161, “Notice and Approval of Airport Noise and Access Restrictions.” 


N Ow f 
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12,500 pounds or more) and for all turbojet-powered aircraft, Part 36 identifies four “stages” of aircraft 
with respect to their relative noisiness: 


Stage 1 aircraft, which have never been shown to meet any noise standards, because they have never 
been tested, or because they have been tested and failed to meet any established standards; 


Stage 2 aircraft, which meet original noise limits, set in 1969; 
Stage 3 aircraft, which meet more stringent limits, established in 1977; and 


Stage 4 aircraft, which meet the most stringent limits, established in 2005. 


In 1976, the FAA ordered a phase out of all Stage 1 aircraft with a maximum gross takeoff weight 
(MGTOW) over 75,000 pounds, to be completed on January 1, 1985. After that date, Stage 1 civil aircraft 
over 75,000 pounds MGTOW were banned from operating in the U.S. (with limited exemptions related to 
commercial service at “small communities,” which has since expired in 1988). ANCA required a similar 
phase out of Stage 2 aircraft over 75,000 pounds by December 31, 1999. The 75,000-pound weight limit 
exempted most “business” (or “corporate”) jets and a very small number of the very smallest “air carrier” 
type jets until December 31, 2015 when a full ban will take effect.’ Aircraft operators responded to the 
Stage 1 and 2 phase-outs by retiring their non-compliant aircraft or modifying some of their aircraft to 
meet the more stringent standards. The modifications undertaken include installation of quieter engines, 
noise-reducing physical modifications to the airframe and/or existing engines, and limitation of operating 
weights and procedures to meet the applicable Part 36 limits. Some former Stage 2 airline aircraft that 
were “recertificated” as Stage 3 with these modifications still operate at Logan Airport, but are generally 
declining due to the aircrafts’ age and high operating costs (in particular due to the generally low fuel 
efficiency of these older aircraft). 


As airlines add new aircraft, Stage 4 aircraft have been added to their fleets. The new Stage 4 noise standard 
applies to any new jet aircraft type designs over 12,500 pounds requiring FAA approval after January 1, 2006. 
The International Civil Aviation Organization (ICAO) has already adopted a similar regulation for international 
operators, but neither the FAA nor ICAO have indicated there will be restrictions on the remaining 
recertificated Stage 3 aircraft from carrier fleets. 


FAA is in the process of adopting a higher standard of noise classification called Stage 5 which, if 
implemented, will be effective for new aircraft type certification after December 31, 2017 and December 
31, 2020, depending on the weight of the aircraft.? 


Part 161 


FAA implemented the ANCA requirements related to notice, analysis, and approval of use restrictions 
affecting Stage 2 and 3 aircraft through the establishment of a new regulation, 14 CFR Part 161, “Notice 
and Approval of Airport Noise and Access Restrictions.” In simple terms, Part 161 requires an airport 
operator that proposes to implement a restriction on Stage 2 or 3 aircraft operations to undertake, 
document, and publicize certain benefit-cost analyses, comparing the noise benefits of the restriction to 


8 The FAA Modernization and Reform Act of 2012 sets a January 1, 2016 ban of Stage 2 aircraft less than 75,000 Ibs. 
9 The Notice of Proposed Rulemaking (NPRM) was published on January 14, 2016. 
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its economic costs. Operators must obtain specific FAA approvals of the analysis, documentation, and 
notice processes, and — for Stage 3 restrictions — approval of the restriction itself. 


Part 161 and ANCA define more demanding requirements and explicit guidance for Stage 3 restrictions. 
To implement a Stage 3 restriction, formal FAA approval is required. The FAA's role for Stage 2 restrictions 
is limited to commenting on compliance with Part 161 notice and analysis procedural requirements. Part 
161 provides guidance regarding appropriate information to provide in support of these findings. While 
Part 161 does not require this information for a Stage 2 restriction, Part 161 states that it would be 
“useful.” Moreover, the FAA has required airports to provide this same information for Stage 2 restrictions 
(and even for Stage 1 restrictions pursued under FAR Part 150), on the grounds that they are required for 
airports to comply with grant assurance 22(a), “Economic Nondiscrimination,” which states that an airport 
operator “will make its airport available as an airport for public use on reasonable terms and without 
unjust discrimination to all types, kinds, and classes of aeronautical activities, including commercial 


aeronautical activities offering services to the public at the Airport.”?° 


Although several (on the order of a dozen) airports have embarked on efforts to adopt both Stage 2 
and 3 restrictions in the past two decades, the FAA has found that only one, Naples Municipal Airport, a 
GA airport in Naples, Florida, has fully complied with Part 161 analysis, notice, and documentation 
requirements for a ban on Stage 2 jet operations. FAA found the airport was in violation of prior FAA 
grant assurances. The airport operator successfully sued the FAA to overturn that ruling and has 
implemented the restriction. 


ANCA and Part 161 specifically exempt Stage 3 use restrictions that were effective on or before 

October 1, 1990 and Stage 2 restrictions that were proposed before that date. The Logan Airport Noise 
Rules were promulgated in 1986; therefore, ANCA and Part 161 have no bearing on their continued 
implementation in their current form. Any future proposals to make the rules more stringent with regard 
to Stage 2 operations or to restrict Stage 3 operations in any way would almost certainly trigger Part 161 
notice, analysis, and approval processes for Stage 3 restrictions. In 2006, Massport requested an opinion 
from the FAA regarding the pursuit of a Part 161 waiver or exemption to allow Massport to implement a 
curfew of nighttime operations of hush-kitted Stage 3 aircraft. FAA informed Massport that a waiver or 
exemption from the requirements of Part 161 is not authorized under, or consistent with, federal statutory 
and regulatory requirements. A copy of FAA's letter to Massport was provided in Appendix H, Noise 
Abatement in the 2005 EDR. 


Logan Airport RealContours™ Data Inputs 


To relate portions of the foregoing discussion to the specific noise environment around Logan Airport, for 
this 2015 EDR, the Massachusetts Port Authority (Massport) has produced a set of DNL noise contours, TA 
noise metrics, and population counts for 2015 using the pair of software packages RealProfiles™ and 
RealContours™. This software takes radar data from individual flights occurring throughout the year, 


10 FAA Order 5190.6(b),”Airport Compliance Manual” Chapter 13, Section 14, paragraph (a). To be approved, restrictions 
must meet the following six statutory criteria: 1) The proposed restriction is reasonable, nonarbitrary, and 
nondiscriminatory. 2) The proposed restriction does not create an undue burden on interstate or foreign commerce. 3) 
The proposed restriction maintains safe and efficient use of the navigable airspace. 4) The proposed restriction does 
not conflict with any existing federal statute or regulation. 5) The applicant has provided adequate opportunity for 
public comment on the proposed restriction. 6) The proposed restriction does not create an undue burden on the 
national aviation system. 
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processes the information, and formats it into a form usable as input to the latest version of the FAA’s 
INM, which serves as the computational “engine” for calculating noise. Version 7.0d was used for 2015, 
incorporating improvements in the updated version of the INM that became available at the end of 2013. 
The RealProfiles™ and RealContours™ system used the individual flight tracks taken directly from the 
Massport Noise and Operations Management System (NOMS) rather than relying on consolidated data 
summaries. For 2014, the INM noise model used 345,090 flights from the NOMS that retained suitable 
data. For 2015, the INM noise model used 370,014 flights from the NOMS that retained suitable data. 


Overview 


Standard INM input methodology involves development of operational inputs and calculation of the DNL 
for a prototypical average annual day."! This approach requires manually collecting, refining, and entering 
the enormous amount of data averaged over a full year of activity at an airport. Typically, the model 
inputs may include an aircraft fleet mix with several dozen representative aircraft types, on the order of 
100 to 300 representative flight tracks (common for a facility the size of Logan Airport), and runway use 
and flight track use percentages for three or four categories of aircraft types with similar performance 
characteristics. 


This normal approach to noise modeling meets accepted professional standards, and reduces the effort 
and cost that would be associated with manually entering the parameters for every actual operation. 
However, it represents a significant simplification of the extraordinary diversity of actual aircraft 
operations over a year. It also does not take full advantage of the investment that Massport has made in 
installing and maintaining a state-of-the-art radar system,’* which automatically collects flight track data 
and flight identification data for all operations at the Airport and feeds the NOMS. 


Instead, for this report, Massport has utilized an INM pre-processor, RealContours™, which takes 
maximum possible advantage of both the INM's capabilities and the investment that Massport has made 
in operations monitoring. RealContours™ automates the process of preparing the INM inputs directly 
from the actual flight operations, and permits airports to model the full diversity of activity as precisely as 
possible, at a cost equivalent to the more simplified manual approach. RealContours™ improves the 
precision of modeling by utilizing operations monitoring results in five key areas: 


Directly converts the flight track for every identified aircraft operation to an INM track, rather than 
assigning multiple operations to a limited number of prototypical tracks. 


Models each operation on the specific runway that it actually used, rather than applying a generalized 
distribution to broad ranges of aircraft types. 


Models each operation in the period that it occurred, which takes into account delays at the Airport 
during the year. 


Selects the specific airframe and engine combination to model, on an operation-by-operation basis, 
based on the registration data for each flight wherever possible; otherwise, the published 
compositions of the fleets of the specific airlines operating at Logan Airport are used. 


11 FAAINM Version 7.0 User's Guide, April 2007, p. 12. 


12 Starting in 2010, the Massport system utilized the Airscene.com product of Era Corporation. The radar data source has 
been updated and the system is now provided by Harris. 
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= Uses each aircraft's actual performance and altitude profile to develop inputs to the model, which 
define the actual climb, descent, and speed profile for every operation. 


RealContours™ completes the task of computing noise by running the INM in the middle of the night to 
obtain DNL or other noise metrics for the previous day’s operations, and then averages the results to 


obtain the annual contour. 


Figure H-12 provides a schematic representation of the RealContours™ noise modeling process 


compared to the standard INM process. 


Figure H-12 
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INM v7.0d Model 


The FAA's INMv7.0d was released for general use on May 23, 2013 with a Software Service Update on 
September 24, 2013. The latest version has been used for the 2014 and 2015 DNL contour in this report as 
the primary analytical tool to assess the noise environment at Logan Airport. This version of the model 
includes data for the Boeing 787-8R, Embraer E170, and Embraer E190, all types in use at Logan Airport. 


The remaining sections of this appendix provide several tables describing the data for 2015. Where 
possible, the data for 2014 are included for comparison and in general the tables listed as (a) are for 2014 
and (b) for 2015. 


2015 Radar Data 


Logan Airport's radar data provide the key to the RealContours™ system. Since February 2004, Massport 
has collected Passive Surveillance Radar System (PASSUR) radar data, which supplies information to the 
Airport's web-based Airport Monitor software. This dataset was used for the 2004 Environmental Status 
and Planning Report (2004 ESPR) through the 2008 EDR. Beginning with the 2009 EDR, Massport began 
utilizing the radar data from its Exelis NOMS system. These radar data are obtained from a multilateration 
system of eight sensors deployed around the Airport. The positioning data from all of these sensors are 
correlated to provide better, more accurate coverage of aircraft (in areas where the traditional FAA radar 
has limitations) and provide a more complete set of points to define each track. Traditional radar provides 
points every four to five seconds where the multilateration system provides data every second. In 2015, 
the Massport system switched to the FAA’s Nextgen data which incorporates several different radar 
systems into one data feed. The system was able to collect 365 complete days of data for 2015 with 
approximately 88 percent of these tracks usable for the development of the noise exposure contours. 


Fleet Mix 


The 2015 radar data was first processed to establish a baseline set of operations. After processing the 

365 days of radar data (372,930 operations), flight tracks with sufficient operational information were 
identified to use as the baseline for the 2015 contours. The operations from these tracks were then scaled 
upwards by airline and aircraft type to match the reported totals provided by Massport for 2015. 

Tables H-1a (2014 for comparison) and H-1b (2015) provide the scaled annual operations, by INM 
aircraft type. Each INM type listed in Tables H-1a and H-1b is also mapped to a Runway Use group based 
on its weight and performance characteristics described in the Runway Use section below. 


RJs are defined as those aircraft with 90 or fewer seats, consistent with the categorization in 

Chapter 2, Activity Levels.* For years prior to 2010, the RJs in this report were classified as aircraft with less 
than 100 seats. When Ris first started gaining popularity, the aircraft types available were typically 50 
seats or less with the traditional air carrier jet being 100 seats and higher. As newer aircraft types have 
become available, the smaller 35 to 50 seat types have been replaced by 70 to 99-seat types, with the 90 
and above seat types flying many of the traditional air carrier routes. The majority of the newer types fall 
into two categories: the 70 to 75-seat category, which remain categorized as RJs, and the 91- to 99-seat 


13 U.S. Code, 2006 Edition, Supplement 3, Title 49 - Transportation Subtitle VII - Aviation Programs Part A — Air 
Commerce and Safety, Subpart II, Economic Regulation, Chapter 417 - Operations or Carriers, Subchapter III - Regional 
Air Service Incentive Program, Sec. 41762 — Definitions — defines RJ air carrier service to be aircraft with a maximum of 
75 seats. Therefore, this report categorizes aircraft with 70-75 seats and below as RJ and aircraft with 90 seats and 
higher aircraft as air carrier (Note: there are no types with 75 to 90 seats). 
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category, which are categorized as air carrier jets. The Embraer 190 falls into this category and is now in 
the Light Jet B group. 


AEDT 2b Model Evaluation 


The FAA's AEDT version 2b was released for general use on May 29, 2015 with a service pack SP2 released 
on December 22, 2015. Massport has been evaluating this version for use in the EDR. In September 2016, 
FAA released AEDT 2C with adjustments and modifications to the model. The AEDT model incorporates 
several new features including updated atmospheric absorption and bank angle adjustments. The FAA 
recommends, the atmospheric absorption type “SAE-ARP-5534” must be selected in AEDT Processing 
Options. This function uses the method described in Society of Automotive Engineers’ (SAE) Aerospace 
Recommended Practice (ARP) 5534, taking into account changes in atmospheric absorption due to airport 
specific temperature, relative humidity, and atmospheric pressure.** The bank angle is calculated based on 
ground track curvature and an airplane speed and takes into account the position of the aircraft engines 
as it passes through a turn. 


The INM modeling for Logan Airport includes several specific adjustments that are incorporated into the 
model and these need to be developed and evaluated for use with AEDT. Massport is working with FAA to 
develop the proper adjustments and to seek their approval for its use. Massport expects to have these 
AEDT adjustments ready for inclusion in the 2016 ESPR and AEDT is expected to be the official model for 
next year’s ESPR. 


Similar to the INM modeling, the Logan Airport radar data will be processed through the RealContours™ 
AEDT pre-processor. This prepares each ground track to be modeled in AEDT (the same as INM) and 
assigns the same model aircraft type as INM. These data will be entered into the AEDT model database 
and run as shown in Figure H-13. 
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Figure H-13. = Schematic Noise Modeling Process (Standard AEDT vs. RealContours™ AEDT Process) 
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Table H-1a 2014 Annual Modeled Operations 
Arrivals Departures 

INM Type Group Day Night Day Night Total 
Commercial Jet 

747400 Heavy Jet A 1,223 9 859 373 2,463 
7478 Heavy Jet A 2 0 0 2 3 
A340-211 Heavy Jet A 701 4 348 357 1,408 
A340-642 Heavy Jet A 398 1 207 193 799 
A380-841 Heavy Jet A 1 0 1 0 2 
767300 Heavy Jet B 356 243 331 269 1,198 
767400 Heavy Jet B 203 1 201 3 408 
767CF6 Heavy Jet B 13 14 13 13 53 
7675T9 Heavy Jet B 165 79 1 243 489 
777200 Heavy Jet B 775 88 726 137 1,726 
7773ER Heavy Jet B 308 0 11 298 616 
7878R Heavy Jet B 507 0 504 3 1,013 
A300-622R Heavy Jet B 185 481 318 348 1,331 
A310-304 Heavy Jet B 266 7 34 238 545 
A330-301 Heavy Jet B 1,441 10 1,174 277 2,901 
A330-343 Heavy Jet B 646 1 469 179 1,294 
DC1010 Heavy Jet B 256 171 137 289 853 
DC1030 Heavy Jet B 72 63 50 84 269 
MD11GE Heavy Jet B 216 84 153 147 599 
MD11PW Heavy Jet B 125 60 93 92 370 
717200 Light Jet A 2,501 458 2,608 351 5,918 
727EM2 Light Jet A 5 0 1 4 10 
MD9025 Light Jet A 886 73 879 80 1,917 
MD9028 Light Jet A 450 41 455 36 982 
737300 Light Jet B 1,607 166 1,625 148 3,547 
7373B2 Light Jet B 110 12 107 15 243 
737400 Light Jet B 60 25 63 22 170 
737500 Light Jet B 6 1 7 0 14 
737700 Light Jet B 6,032 2,493 7,071 1,454 17,049 
737800 Light Jet B 13,591 5,544 16,370 2,765 38,270 
737N17 Light Jet B 1 0 1 0 2 
757300 Light Jet B 242 96 329 9 678 
757PW Light Jet B 2,833 572 3,007 398 6,809 
757RR Light Jet B 3,294 707 3,596 405 8,000 
A319-131 Light Jet B 8,127 2,275 8,837 1,566 20,806 
A320-211 Light Jet B 3,630 716 3,880 466 8,693 
A320-232 Light Jet B 15,555 5,506 18,160 2,902 42,123 
A321-232 Light Jet B 2,043 698 2,312 428 5,481 
EMB190 Light Jet B 29,268 2,968 28,378 3,858 64,472 
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Table H-1a 2014 Annual Modeled Operations 
Arrivals Departures 
INM Type Group Day Night Day Night Total 
EMB195 Light Jet B 13 1 14 0 28 
MD82 Light Jet B 9 0 6 3 18 
MD83 Light Jet B 878 55 827 106 1,866 
CL601 RJ 5,140 334 5,305 168 10,947 
CRJ9-ER RJ 3,489 285 3,342 432 7,547 
CRJ9-LR RJ 1,680 109 1,571 218 3,577 
EMB145 RJ 60 1 55 6 122 
EMB14L RJ 1,947 64 1,798 213 4,022 
EMB170 RJ 4,621 288 4,539 370 9,818 
EMB175 RJ 3,946 126 3,861 211 8,143 
LEAR35 RJ 21 6 22 5 54 
Commercial Jets 119,899 24,934 124,652 20,181 289,666 
Subtotal 
Commercial Non-Jet 
BEC58P Non-jet 17,245 295 17,414 126 35,080 
CNA182 Non-jet 2 0 2 0 4 
CNA208 Non-jet 210 2 210 2 424 
DHC8 Non-jet 1,519 13 1,519 13 3,063 
DHC830 Non-jet 2,224 147 2,152 220 4,743 
DO328 Non-jet 10 0 10 0 19 
SF340 Non-jet 2,183 8 2,186 5 4,382 
Commercial Non-Jet 23,392 465 23,492 366 47,715 
Operations Subtotal 
Commercial Aircraft 143,291 25,400 148,143 20,547 337,381 
Total 
General Aviation 
74720B Heavy Jet A 1 1 2 0 4 
DC870 Heavy Jet A 8 0 8 0 15 
767300 Heavy Jet B 1 1 2 0 4 
7878R Heavy Jet B 8 0 8 0 15 
727EM1 Light Jet A 4 0 3 1 9 
727EM2 Light Jet A 1 2 0 3 6 
737400 Light Jet B 4 1 5 0 11 
737700 Light Jet B 26 0 23 2 51 
737800 Light Jet B 13 15 21 7 55 
757PW Light Jet B 3 1 0 9 
MD83 Light Jet B 6 2 1 17 
1900D Non-jet 2 0 0 4 
BEC58P Non-jet 480 22 476 26 1,004 
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Table H-1a 2014 Annual Modeled Operations 
Arrivals Departures 
INM Type Group Day Night Day Night Total 
CNA172 Non-jet 84 0 83 1 168 
CNA182 Non-jet 59 0 59 117 
CNA206 Non-jet 97 0 95 2 193 
CNA208 Non-jet 1,140 109 1,172 82 2,503 
CNA20T Non-jet 3 1 4 0 8 
CNA441 Non-jet 566 76 563 80 1,285 
DHC8 Non-jet 7 0 7 14 
DHC830 Non-jet 12 1 12 27 
DO228 Non-jet 430 38 442 29 938 
DO328 Non-jet 8 0 8 0 16 
GASEPF Non-jet 8 0 8 0 16 
GASEPV Non-jet 512 36 526 23 1,096 
PA28 Non-jet 20 2 23 0 45 
PA30 Non-jet 1 0 1 0 2 
PA31 Non-jet 54 3 54 2 113 
SF340 Non-jet 14 0 14 0 29 
CIT3 RJ 48 4 50 2 105 
CL600 RJ 1,079 83 1,079 85 2,326 
CL601 RJ 1,067 84 1,092 61 2,304 
CNA500 RJ 72 6 70 8 156 
CNA510 RJ 53 4 50 10 121 
CNA525C RJ 346 36 340 42 764 
CNA55B RJ 212 22 215 19 466 
CNAS560E RJ 526 44 539 31 1,140 
CNA560U RJ 137 8 129 15 289 
CNA560XL RJ 969 81 987 69 2,107 
CNA680 RJ 493 34 498 31 1,055 
CNA750 RJ 522 45 539 28 1,133 
CRJ9-ER RJ 3 0 3 6 
ECLIPSE500 RJ 31 4 33 2 70 
EMB145 RJ 71 10 73 8 162 
F10062 RJ 484 57 504 40 1,084 
GI RJ 4 0 4 8 
GIB RJ 17 1 16 2 37 
GIV RJ 539 51 542 48 1,181 
GV RJ 737 68 748 57 1,610 
TA1125 RJ 91 2 90 3 187 
LEAR25 RJ 6 0 5 1 12 
LEAR35 RJ 1,349 127 1,355 120 2,950 
MU3001 RJ 553 42 554 41 1,191 
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Table H-1a 2014 Annual Modeled Operations 















































Arrivals Departures 
INM Type Group Day Night Day Night Total 
ECLIPSE500 RJ 30 2 31 1 64 
EMB145 RJ 74 15 74 15 177 
F10062 RJ 455 47 470 32 1,004 
GIB RJ 23 2 25 1 51 
GIV RJ 692 70 700 62 1,524 
GV RJ 686 78 690 74 1,528 
TA1125 RJ 125 12 127 10 273 
LEAR25 RJ 4 0 4 0 9 
LEAR35 RJ 1,423 159 1,427 155 3,163 
MU3001 RJ 537 38 542 33 1,149 
General Aviation Total 12,110 1,099 12,198 1,010 26,417 
Grand Total 155,401 26,499 160,341 21,557 363,799 
Source: HMMH, 2014. 
Notes: | BEC58P is the AEDT substitution for the Cessna 402. 
The CRJ9-ER in the RJ category is the CRJ700 aircraft. 
Annual operations modeled in the 2014 Annual contour. 
Some totals may not match due to rounding. 
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Table H-1b 2015 Annual Modeled Operations 
Arrivals Departures 

INM Type Group Day Night Day Night Total 
Commercial Jet 

74720B Heavy Jet A 1 0 0 1 2 
747400 Heavy Jet A 1,260 33 862 431 2,586 
7478 Heavy Jet A 156 0 150 5 311 
A340-211 Heavy Jet A 564 6 191 379 1,139 
A340-642 Heavy Jet A 350 0 230 120 701 
767300 Heavy Jet B 976 489 824 641 2,931 
767400 Heavy Jet B 282 3 252 33 570 
767CF6 Heavy Jet B 69 7 49 27 151 
767)T9 Heavy Jet B 95 28 19 104 245 
777200 Heavy Jet B 583 110 578 116 1,387 
7773ER Heavy Jet B 581 66 129 518 1,293 
7878R Heavy Jet B 870 0 747 123 1,739 
A300-622R Heavy Jet B 182 448 314 316 1,259 
A310-304 Heavy Jet B 240 18 58 200 517 
A330-301 Heavy Jet B 1,399 9 1,050 359 2,817 
A330-343 Heavy Jet B 553 7 395 165 1,119 
DC1010 Heavy Jet B 217 186 218 185 806 
DC1030 Heavy Jet B 64 50 53 60 227 
MD11GE Heavy Jet B 32 9 27 15 82 
MD11PW Heavy Jet B 12 12 9 15 48 
717200 Light Jet A 3,814 656 3,892 579 8,942 
727EM2 Light Jet A 0 2 2 0 4 
MD9025 Light Jet A 1,129 114 1,172 72 2,487 
MD9028 Light Jet A 554 44 569 30 1,197 
737300 Light Jet B 1,963 353 1,939 377 4,633 
7373B2 Light Jet B 127 27 128 26 308 
737400 Light Jet B 27 14 26 15 82 
737500 Light Jet B 0 0 0 0 0 
737700 Light Jet B 6,690 2,432 7468 1,657 18,247 
737800 Light Jet B 13,986 5,609 16,305 3,289 39,188 
757300 Light Jet B 558 290 615 233 1,696 
757PW Light Jet B 2,193 550 2,392 352 5,487 
757RR Light Jet B 2,677 473 2,670 480 6,300 
A319-131 Light Jet B 9,100 2,030 9,717 1,413 22,260 
A320-211 Light Jet B 3,809 1,085 4,255 639 9,788 
A320-232 Light Jet B 16,664 5,833 19,778 2,719 44,994 
A321-232 Light Jet B 2,704 877 2,975 607 7,163 
EMB190 Light Jet B 27,031 3,582 26,711 3,908 61,232 
EMB195 Light Jet B 1,720 198 1,732 186 3,836 
MD82 Light Jet B 15 0 15 0 30 

Appendix H, Noise Abatement H-37 


Boston-Logan International Airport 2015 EDR 





Table H-1b 2015 Annual Modeled Operations 























































































































Arrivals Departures 
INM Type Group Day Night Day Night Total 
MD83 Light Jet B 992 33 974 51 2,049 
CL600 Light Jet B 2 0 2 0 4 
CL601 RJ 4,713 266 4,805 176 9,960 
CNA680 RJ 1 3 4 0 9 
CRJ9-ER RJ 3,650 192 3,510 331 7,683 
CRJ9-LR RJ 1,610 75 1,509 176 3,369 
EMB145 RJ 114 1 114 1 229 
EMB14L RJ 2,124 14 2,088 49 4,275 
EMB170 RJ 2,458 111 2,445 124 5,138 
EMB175 RJ 3,744 54 3,695 103 7,595 
F10062 RJ 9 0 9 0 17 
GV RJ 1 0 1 0 1 
LEAR35 RJ 14 1 13 2 30 
Commercial Jets Subtotal 122,677 26,398 127,682 21,403 298,160 
Commercial Non-Jet 
BEC58P Non-jet 17,650 308 17,864 172 35,994 
CNA208 Non-jet 227 0 222 5 454 
DHC8 Non-jet 970 2 960 13 1,944 
DHC830 Non-jet 2,081 150 2,002 229 4,463 
DO228 Non-jet 1 0 1 0 2 
SF340 Non-jet 1,873 0 1,875 0 3,747 
Commercial Non-Jet 22,801 461 22,923 419 46,604 
Operations Subtotal 
Commercial Aircraft Total 145,479 26,858 150,605 21,822 344,764 
General Aviation 
74720B Heavy JetA 2 2 2 2 8 
777200 Heavy Jet B 1 0 1 0 2 
A330-301 Heavy Jet B 3 0 2 1 6 
DC93LW Light Jet A 0 1 1 0 2 
737700 Light Jet B 12 2 12 1 27 
757PW Light Jet B 10 0 6 4 21 
757RR Light Jet B 3 3 4 1 10 
A319-131 Light Jet B 3 2 5 0 10 
EMB195 Light Jet B 0 2 1 1 4 
MD81 Light Jet B 4 3 4 3 14 
MD83 Light Jet B 6 2 7 1 17 
1900D Non-jet 2 0 2 0 4 
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Table H-1b 2015 Annual Modeled Operations 
Arrivals Departures 
INM Type Group Day Night Day Night Total 
BEC58P Non-jet 480 22 476 26 1,004 
CNA172 Non-jet 84 0 83 1 168 
CNA182 Non-jet 59 0 59 0 117 
CNA206 Non-jet 97 0 95 2 193 
CNA208 Non-jet 1,140 109 1,172 82 2,503 
CNA20T Non-jet 3 1 4 0 8 
CNA441 Non-jet 566 76 563 80 1,285 
DHC8 Non-jet 7 0 7 14 
DHC830 Non-jet 12 1 12 27 
DO228 Non-jet 430 38 442 29 938 
DO328 Non-jet 8 0 8 0 16 
GASEPF Non-jet 8 0 8 0 16 
GASEPV Non-jet 512 36 526 23 1,096 
PA28 Non-jet 20 2 23 0 45 
PA30 Non-jet 1 0 1 0 2 
PA31 Non-jet 54 3 54 2 113 
SF340 Non-jet 14 0 14 0 29 
CIT3 RJ 48 4 50 2 105 
CL600 RJ 1,079 83 1,079 85 2,326 
CL601 RJ 1,067 84 1,092 61 2,304 
CNA500 RJ 72 6 70 8 156 
CNA510 RJ 53 7 50 10 121 
CNA525C RJ 346 36 340 42 764 
CNA55B RJ 212 22 215 19 466 
CNA560E RJ 526 44 539 31 1,140 
CNA560U RJ 137 8 129 15 289 
GV RJ 737 68 748 57 1,610 
TA1125 RJ 91 2 90 3 187 
LEAR25 RJ 6 0 b) 1 12 
LEAR35 RJ 1,349 127 1,355 120 2,950 
MU3001 RJ 553 42 554 41 1,191 
General Aviation Total 12,951 1,122 13,110 983 28,166 
Grand Total 158,430 27,980 163,715 22,805 372,930 
Source: HMMH, 2016. 
Notes: | BEC58P is the AEDT substitution for the Cessna 402. 
The CRJ9-ER in the RJ category is the CRJ700 aircraft 
Annual operations modeled in the 2015 Annual contour. 
Some totals may not match due to rounding. 
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Runway Use 


RealContours™ determines which runway was used by each aircraft type and whether it was a daytime or 
nighttime operation directly from the radar data. The summary of daytime and nighttime runway usages 
presented here is broken into six representative aircraft groups listed below with example aircraft types 
from each group, grouped in this format to allow comparison with prior years (see Tables H-2a and 
H-2b): 


Heavy Jet A — B747s, A340s, DC-8s; 

Heavy Jet B —- B767s, B777s, A300s, A310s, A330s, DC-10s, L1011s, MD-11s; 

Light Jet A — B717s, B727s, DC-9s, F100s, MD-90s; 

Light Jet B —- B737s, B757s, A319s, A320s, B-146s, MD-80s, E190; 

Regional Jet (RJ) — E135, E145, E170, CRJ2, CRJ7, CRJ9, J328 and Corporate Jets; and 


Turboprops and Piston Aircraft (non-jets). 


Table H-2a shows the runway use that was used to model the 2014 noise conditions. Table H-2b shows 
the runway used to model the 2015 noise conditions. As described above, turbojet aircraft in the table 
were grouped into different categories for reporting purposes. Because the 2014 and 2015 contours 
developed using RealContours™ reflect the individual use of the runways by each INM aircraft type, they 
accurately represent Logan Airport's noisiest aircraft by modeling them on the actual runways that they 
used during the year. The modeled runway use for each particular aircraft type may be different from the 
overall group runway use presented in Table H-2a for 2014 and Table H-2b for 2015. 


Comparing Table H-2b (2015) with the similar Table H-2a (2014) in this 2015 EDR, the largest change 
was a 15 percent decrease in the share of nighttime arrivals of the Heavy Jet A group on Runway 22L. 
These operations shifted to Runway 33L, with an increase of 14 percent, and Runway 4R, with an increase 
of 3 percent. 


Departures on Runway 15R and 22R showed the broadest increases. Heavy Jet departures from Runway 
15R had increased shares for both nighttime and daytime operations. The shares of Runway 22R 
departures increased mainly in the Light Jet and Regional Jet categories, again for both nighttime and 
daytime operations. 


The share of operations on Runway AR fell broadly across all aircraft groups, with the largest decrease 
(7 percent) among Heavy Jet A aircraft. 
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Table H-2a 2014 Modeled Runway Use Percentages by Aircraft Group 
Heavy Jet A Heavy Jet B Light Jet A Light Jet B Regional Jets Turboprops 
ARRIVALS 
Runway Day Night Day Night Day Night Day Night Day Night Day Night 
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
O4L 0.11 0.00 0.21 0.07 2.83 0.70 4.53 0.62 11.28 2.60 23.60 6.42 
04R 40.88 26.86 4156 2441 32.38 24.16 32.33 2247 25.78 25.15 13.56 25.24 
09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
15L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 
15R 1.86 0.00 2.38 3.74 2.61 1.90 1.90 2.17 2.00 1.30 2.33 1.18 
22L 28.13 45.31 23.90 2643 17.89 32.24 22.86 34.61 22.27 34.95 25.98 34.13 
22R 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.03 0.05 3.65 325 
27 10.94 3.83 16.91 6.02 27.65 16.29 2443 11.80 20.16 11.97 7.56 8.19 
32 0.10 0.00 0.00 0.00 0.00 0.00 0.99 0.00 4.73 0.10 9.36 0.17 
33L 17.98 24.01 15.04 39.33 16.63 24.72 12.94 28.33 13:75 23.89 1032 19.15 
33R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.26 2.28 
Total 100.0 100.00 100.00 1000 10000 100.00 100.00 100.00 100.00 100.00 1000 100.0 
DEPARTURES 
Runway Day Night Day Night Day Night Day Night Day Night Day Night 
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
O4L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2267 14.30 
04R 16.59 10.98 14.53 5.83 3.10 4.24 5.07 5.02 1.08 3.01 6.63 3.00 
09 9.72 4.55 16.94 16.95 33.52 26.64 31.62 19.14 38.20 24.12 1051 4.67 
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 
15L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 
15R 18.12 30.27 10.20 9 17.22 2.28 10.92 2.67 17.31 1.07 13.51 2.37 13.52 
22L 8.65 5.36 7.35 1.83 0.26 0.45 1.86 148 0.12 0.19 1.00 1.25 
22R 22.13 2242 22.20 28.73 27.07 24.51 = 28.75 26.62 29.76 28.75 35.28 36.17 
27 0.93 3.43 7.34 6.78 16.55 28.40 12.17 18.70 12.87 19.30 4.84 5.15 
32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
33L 23.86 22.99 2145 22.65 17.21 483 1787 11.72 16.89 1113 1659 21.94 
33R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
Total 100.0 1000 100.00 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 
Source: Massport, HMMH. 2015. 
Notes: — Night for noise modeling is defined as 10:00 PM to 7:00 AM. 
Nighttime runway restrictions are from 11:00 PM to 6:00 AM. 
Values may not add to 100 percent due to rounding. 
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Table H-2b 2015 Modeled Runway Use by Aircraft Group 
Heavy JetA Heavy Jet B Light Jet A Light Jet B Regional Jets | Turboprops 
ARRIVALS 
Runway Day Nigh Day Night Day Night Day Night Day Night Day Night 
(%) t (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
O4L 0.12 0.00 0.37 0.14 4.38 0.48 4.01 0.24 12.19 0.88 26.03 6.79 
04R 38.22 30.12 37.97 20.64 30.88 21.47 32.03 19.12 24.13 22.54 10.80 18.79 
09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 
15L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.00 
15R 2.02 2.12 1.61 0.76 1.51 2.29 1.39 2.27 1.22 2.11 0.77 1.21 
22L 31.61 29.97 26.64 30.61 17.68 37.07 21.87 35.96 22.52 35.94 29.28 3831 
22R 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.06 0.00 3.65 0.97 
27 9.80 0.00 17.55 3.06 30.12 19.26 26.60 12.85 22.50 12.41 7.66 7.61 
32 0.00 0.00 0.00 0.00 0.00 0.00 0.87 0.00 3.95 0.13 8.19 0.27 
33L 18.23 37.80 15.85 44.79 15.40 19.43 13.22 29.57 13.43 25.99 843 = 21.20 
33R 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 4.68 4.85 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
DEPARTURES 
Runway Day _ Nigh Day Night Day Night Day Night Day Night Day Nigh 
(%) t (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) t(%) 
O4L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 19.75 12.19 
04R O75 7.64 12.31 4.25 1.15 1.25 5.14 3.99 0.94 147 4.29 3.61 
09 9.02 4.93 15.79 = 12.78 34.53 25.65 29.41 18.12 36.19 22.01 16.78 11.35 
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 
15L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
15R 26.50 34.25 11.91 23.69 1.64 8.72 3.02 18.45 1.05 15.88 2.29 10.86 
22L 11.42 4.33 9.34 3.09 0.32 0.15 2.61 1.66 0.06 0.50 0.81 0.32 
22R 22.96 23.00 2448 26.77 33.76 31.56 32.52 25.63 35.84 30.20 35.20 33.48 
27 1.09 0.22 6.46 1.59 16.00 27.38 11.55 19.68 11.79 17.18 5.12 7.31 
32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 
33L 19.27 25.63 19.71 27.83 12.59 5.28 15.76 12.45 14.12 12.76 15.53 20.88 
33R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Source: Massport, HMMH. 2016. 
Notes: — Night for noise modeling is defined as 10:00 PM to 7:00 AM. 
Nighttime runway restrictions are from 11:00 PM to 6:00 AM. 
Values may not add to 100 percent due to rounding. 
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While Tables H-2a and H-2b present runway use by aircraft groups, Tables H-3a and H-3b present the 
total runway use (jets and non-jets) by runway and time of day. The first section of the table displays the 


operations by runway and time of day for an average day. The second section displays the same 
information for the year and the last section displays the percent that each runway is used by operation 
type and time of day. Table H-3a shows that on an average day in 2014, Runway 22R had the most 
departures (146.62 per day) and Runway 4R had the most arrivals (137.42 per day). At night, Runway 22R 
had the most departures (16.03 per night) but Runway 22L had the most arrivals (24.81 per night). 
Table H-3b shows that on an average day in 2015 Runway 22R had the most departures (165.6 per day) 


and Runway 4R had the most arrivals (134.85 per day). At night, Runway 22R had the most departures 


(16.5 per night) but Runway 22L had the most arrivals (27.42 per night). 






























































Table H-3a Summary of Jet and Non-Jet Aircraft Runway Use: 2014 
Runway 

4L 4R 9 14 I5L 15R 22L 22R 27 32 33L 33R Total 
2014 Daily Operations 
Dep Day 16.2 214 126.9 0.1 0.0 11.6 6.8 130.6 48.3 0.0 774 0.0 439.3 
Dep Night 0.2 3.0 11.0 0.0 0.0 10.2 0.9 16.0 9.8 0.0 8.0 0.0 59.1 
Arr Day 37.3 120.8 0.1 0.0 0.2 8.6 99.0 2.7 86.8 13.0 55.0 2.3 425.8 
Arr Night 0.7 16.6 0.0 0.0 0.0 1.6 24.8 0.1 84 0.0 20.5 0.0 72.6 
Total Daily 54.4 161.9 138.0 0.1 0.2 32.0 131.6 149.3 153.2 13.0 160.8 24 996.7 
Operations 
2014 Annual Operations 
Dep Day 5901 7,820 46322 21 3 4244 2498 47,667 17,620 0 28,239 6 160,341 
Dep Night 83 1,095 4,005 0 0 3,705 327 5,852 3,560 0 2,930 0 21,557 
Arr Day 13,630 44,096 40 0 63 3,149 36,146 970 31,680 4,727 20,055 846 §=155,402 
Arr Night 236 6,064 0 0 0 569 9,056 23 3,057 3 7A75 16 26,499 
Total Annual 19,850 59,075 50,367 21 65 11,668 48026 54511 55,917 4,730 58,699 868 363,797 
Operations 
2014 Percentage Operations 
Dep Day 4% 5% 29% <1% <1% 3% 2% 30% 11% <1% 18% <1% 100% 
Dep Night <1% 5% 19% <1% <1% 17% 2% 27% 17% <1% 14% <1% 100% 
Arr Day 9% 28% <1% <1% <1% 2% 23% 1% 20% 3% 13% 1% 100% 
Arr Night 1% 23% <1% <1% <1% 2% 34% <1% 12% <1% 28% <1% 100% 





Source: Massport Noise Office and HMMH 2015. 
Notes: The data reflect actual percentages of aircraft operations on each runway end. They should not be confused with effective 
runway use, which is used by the Preferential Runway Advisory System (PRAS) to derive recommendations for use of a 


particular runway. 


Runway 14-32 is unidirectional. 


Values may not add to 100 percent due to rounding. 
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Table H-3b Summary of Jet and Non-Jet Aircraft Runway Use: 2015 









































Runway 

AL 4R 9 147 I5L 15R 22L 22R 27 32 33L 33R_ Total 
2015 Daily Operations 
Dep Day 14.3 19.7 126.1 0.1 0.0 13.4 9.3 149.0 46.9 0.0 69.4 0.1 448.4 
Dep Night 0.2 24 10.8 0.0 0.0 11.9 11 16.5 10.2 0.0 94 0.0 62.5 
Arr Day 38.7 118.9 0.1 0.0 0.3 5.6 101.6 28 96.6 11.1 55.2 34 434.2 
Arr Night 0.4 14.9 0.0 0.0 0.0 17 274 0.0 9.5 0.0 22.7 0.1 76.7 
Total Daily 53.6 156.0 137.0 0.1 0.3 32.5 139.4 168.4 163.2 11.1 156.7 3.5 1021.7 
Operations 
2015 Annual Operations 
Dep Day 5,228 7,200 46,028 24 6 4878 3405 54397 17,134 0 25,343 17 163,660 
Dep Night 82 889 3,927 0 0 4,347 406 6,022 3,713 0 3,418 0 22,804 
Arr Day 14,135 43,410 33 0 106 2,027 37,065 1,033 35,259 4038 20,146 1,233 158,485 
Arr Night 126 5,445 0 0 0 602 10,007 8 3456 4 8,295 36 27,979 





Total Annual 


Operations 19571 56944 49,988 24 112 11,854 50,884 61460 59562 4,042 57,201 1,287 372,930 





2015 Percentage Operations 














Dep Day 3% 4% 28% <1% <1% 3% 2% 33% 10% <1% 15% <1% 100% 
Dep Night <1% 4% 17% <1% <1% 19% 2% 26% 16% <1% 15% <1% 100% 
Arr Day 9% 27% <1% <1% <1% 1% 23% 1% 22% 3% 13% 1% 100% 
Arr Night <1% 19% <1% <1% <1% 2% 36% <1% 12% <1% 30% <1% 100% 





Source: Massport Noise Office and HMMH 2016. 

Notes: The data reflect actual percentages of aircraft operations on each runway end. They should not be confused with effective 
runway use, which is used by the Preferential Runway Advisory System (PRAS) to derive recommendations for use of a 
particular runway. 

Runway 14-32 is unidirectional. 
Values may not add to 100 percent due to rounding. 


Runway use can also be presented in terms of percent of total operations as shown in Table H-4 for 2014 
and 2015. Tables H-2a and H-2b total the runway use by aircraft group and time of day. Tables H-3a 
and H-3b total the runway use by operation type and time of day. Table H-4 presents the 2014 and 2015 
runway use for all operations which use Logan Airport. 


In 2014, Runway 4R was the runway with the highest activity (primarily by jet arrivals) with Runway 33L a 
very close second (primarily by jet departures), whereas in 2015, Runway 22R was the runway with the 
highest activity (primarily jet departures) with Runway 27 a very close second (primarily by jet arrivals). 


Each year, non-jet activity makes up approximately 8.0 percent of the arrivals and 8.0 percent of the 
departures at Logan Airport. 
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Table H-4 Total 2014 and 2015 Modeled Runway Use by All Operations 




























































































Jet Arrivals Non-Jet Arrivals Jet Departures Non-Jet 
All Operations 
Day Night Day Night Day Night Day Night 
Runway 2014 Operations 
04L 2.1% <0.1% 17%  <01% 0.0% 0.0% 16%  <0.1% 5.5% 
04R 11.2% 1.6% 10% <01% 1.7% <0.1% <0.1%  <01% 16.2% 
9 0.0% 0.0% <0.1% 0.0% 12.0% 1.1% 0.8% <0.1% 13.8% 
14 0.0% 0.0% 0.0% 0.0% <0.1% 0.0% <0.1% 0.0% <0.1% 
15L 0.0% 0.0% <0.1% 0.0% 0.0% 0.0% <0.1% 0.0% <0.1% 
15R 0.7% <0.1% <0.1% <0.1% 1.0% 1.0% <0.1%  <0.1% 3.2% 
22L 8.1% 24% 19% <01% 0.6% <0.1% <0.1%  <0.1% 13.2% 
22R <0.1% <0.1% <0.1%  <01% 10.6% 1.6% 2.5% <0.1% 15.0% 
27 8.2% 0.8% 0.5% <0.1% 4.5% 1.0% <0.1%  <0.1% 15.4% 
32 0.6% <0.1% 0.7%  <0.1% 0.0% 0.0% 0.0% 0.0% 1.3% 
33L 4.8% 2.0% 0.7% <0.1% 6.6% 0.8% 12%  <01% 16.1% 
33R 0.0% <0.1% <0.1% <0.1% 0.0% 0.0% <0.1% 0.0% <0.1% 
Total 35.6% 7.1% 7.1% <0.1% 36.9% 5.8% 7.2% <0.1% 100.0% 
Runway 2015 Operations 
04L 2.0% <0.1% 18% <01% <0.1% <0.1% 14%  <01% 5.2% 
04R 10.9% 14% 0.8% <0.1% 1.6% <0.1% <0.1%  <01% 15.3% 
9 0.0% 0.0% <0.1% 0.0% 11.2% 1.0% 12%  <01% 13.4% 
14 0.0% 0.0% <0.1% 0.0% <0.1% 0.0% <0.1% 0.0% <0.1% 
15L 0.0% 0.0% <0.1% 0.0% 0.0% 0.0% <0.1% 0.0% <0.1% 
15R <0.1% <0.1% <0.1%  <0.1% 1.1% 1.1% <0.1%  <01% 3.2% 
22L 7.9% 2.6% 2.1% <0.1% 0.9% <0.1% <0.1% <0.1% 13.6% 
22R <0.1% <0.1% <0.1% <0.1% 12.1% 1.6% 2.5% <0.1% 16.5% 
27 8.9% 0.9% 0.5% <0.1% 4.2% 1.0% <0.1%  <0.1% 16.0% 
32 0.5% <0.1% 0.6% <0.1% 0.0% 0.0% <0.1% 0.0% 1.1% 
33L 4.8% 2.2% 0.6%  <0.1% 5.7% 0.9% 11% <01% 15.3% 
33R <0.1% 0.0% <0.1%  <01% 0.0% 0.0% <0.1% 0.0% <0.1% 
Total 35.4% 7.3% 7.1%  <0.1% 36.8% 5.9% 71% <0.1% 100.0% 
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Flight Tracks 


RealContours™ converts each radar track to an INM model track and then models the scaled aircraft 
operation on that track. This method keeps the lateral and vertical dispersion of the aircraft types 
consistent with the radar data, and ensures that anomalies in the departure paths are captured in the 
RealContours™ system. Table H-5 lists the number of flight tracks used in the RealContours™ modeling 
system for 2014 and 2015. Flight tracks from October 2015 are displayed in Figures 6-3 through 6-9 in 
Chapter 6, Noise Abatement. 


Table H-5 Total Count of Flight Tracks Modeled in RealContours™ (2014 and 2015) 


Runway 

AL 4R 9 14 15L 15R 22L 22R 27 32 33L 
2014 
Departures 5,984 8,915 50,327 21 3 7,950 2,825 53,518 21,180 O 31,169 
Arrivals 13,866 50,160 39 0 63 3,718 45,201 993 34,736 4,730 27,530 
2015 
Departures 5,310 8,089 49,955 24 6 9,225 3,811 60,419 20,847 O 28,761 
Arrivals 14,261 48,855 33 0 106 2,629 47,073 1,041 38715 4,042 28,440 


Source: HMMH, 2014/2015; Harris NOMS data. 


Flight Profiles 


To enhance the results from RealContours™, Massport elected to use the companion RealProfiles™ 
software. By using the actual radar information along with the equations developed for the INM, 
RealProfiles™ develops an altitude profile for each aircraft operation. This profile is then modeled in the 
RealContours™ system. As a result, the modeled aircraft follows both the actual radar track on the ground 
and the actual radar altitude profile in the sky. 


RealProfiles™ provides several advantages over the standard INM profile modeling. The standard INM 
modeling uses a “Stagelength” to identify an aircraft's departure weight and then models a standard 
departure profile for that Stagelength. Using RealProfiles™, the RealContours™ system selects a weight 
similar to the standard modeling but then develops a profile to allow the INM aircraft to follow the actual 
path flown for that route. For example, if aircraft departing from a particular runway are required to 
remain level at 3,000 feet for a certain distance, RealProfiles™ will develop a profile that remains level for 
that distance along the track. In contrast, the standard modeling would use the standard INM profile and 
would not model the level segment. 


For 2014, RealProfiles™ was able to compute profiles based on the actual radar data for 98.6 percent of 
the available departure tracks and 94.8 percent of the available arrivals. For 2015, RealProfiles™ was able 
to compute profiles based on the actual radar data for 56.3 percent of the available departure tracks and 
53.2 percent of the available arrivals. RealProfiles™ uses the INM supplied aircraft performance database 
to develop its unique profiles; however, for several aircraft in the INM database the aircraft performance 
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data are not available. For those profiles, the INM database contains fixed profiles, which are not modified 
and are used as supplied with the INM data. 


Fleet Mix 


As in the past, operations by aircraft types have been summarized into several key categories: commercial 
(passenger and cargo) operations, Stage 2 or Stage 3 jet aircraft, and turboprop and propeller (non-jet) 
aircraft. In addition, the operations are split into daytime and nighttime periods, where nighttime hours 
are defined as 10:00 PM to 7:00 AM, consistent with the definition of DNL. Table H-6 summarizes the 
numbers of operations by categories of aircraft operating at Logan Airport from 1990 through 2015. 
General aviation (GA) operations were not included in the noise modeling prior to 1998 and commercial 
jet operations were not separated until 1999. 
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Table H-6 


Modeled Daily Operations by Commercial and General Aviation (GA) 
Aircraft? — 1990 to 2015 





(Data for the years 2000 to 2015 are shown on the subsequent pages) 




















































































































1990 1992 1993 1994 1995 1996 1997 1998 1999 
Commercial Aircraft 
Stage 2 Jets? Day 31240 22889 20334 18940 15690 13240 108.46 84.93 83.30 
Night 19.99 13.13 744 10.10 5.50 479 7.75 5.92 6.66 
Total 332.39 242.02 210.78 199.50 162.40 137.19 116.21 90.85 89.96 
Stage 3 Jets Day 288.89 38449 41899 42570 42940 43981 505.08 541.43 597.28 
Night 57.25 58.29 65.47 62.80 69.00 80.16 85.06 95.54 98.59 
Total 346.14 442.78 48446 488.50 498.40 519.97 590.14 636.97 695.87 
Air Carrier Day N/A? N/A? N/A? N/A? N/A?3 N/A? N/A? N/A? 569.18 
Night N/A3 N/A? N/A? N/A? N/A? N/A? N/A? N/A? 96.21 
Total N/A? N/A? N/A?3 N/A? N/A? N/A? N/A? N/A? 665.39 
Regional Jets Day N/A? N/A? N/A? N/A? N/A? N/A? N/A? N/A? 28.10 
Night N/A? NA? N/A? N/A? N/A? N/A? N/A? N/A? 2.38 
Total N/A? N/A? N/A? N/A? N/A? N/A? N/A? N/A? 30.48 
Non-Jets Day 444.41 411.84 598.16 541.97 526.85 505.31 514.70 552.56 448.82 
Night 11.72 69.32 46.84 13.59 11.14 13.73 27.27 21.86 16.63 
Total 456.13 481.16 645.00 555.56 537.99 519.04 541.97 574.42 465.45 
Total Commercial 
Operations Day 1045.70 1025.22 122049 1157.07 1113.15 1077.52 112824 117892 1129.90 
Night 88.96 140.74 119.75 86.49 85.64 98.68 120.08 123.32 121.88 
Total 1134.6 1165.9 1340.2 1243.5 1198.7 1176.2 1248.3 1302.2 1251.7 
GA Aircraft 
Stage 2 Jets? Day N/A N/A4 N/A N/A* N/A N/A* N/A 5.25 9.89 
Night N/A N/A* N/A N/A* N/A N/A N/A 0.40 0.74 
Total N/A* N/A4 N/A* N/A4 N/A* N/A‘ N/A4 5.65 10.63 
Stage 3 Jets Day N/A* N/A4 N/A N/A* N/A N/A4 N/A 30.54 48.46 
Night N/A‘ N/A4 N/A‘ N/A4 N/A N/A* N/A 421 6.55 
Total N/A* N/A4 N/A* N/A4 N/A* N/A4 N/A4 34.75 55.01 
Non-Jets Day N/A* N/A4 N/A* N/A4 N/A* N/A‘ N/A4 37.29 19.36 
Night N/A* N/A4 N/A* N/A4 N/A* N/A‘ N/A4 16.28 18.89 
Total N/A N/A* N/A‘ N/A* N/A N/A* N/A 53.57 38.25 
Total GA 
Operations Day N/A* N/A4 N/A* N/A4 N/A* N/A4 N/A‘ 73.08 7771 
Night N/A* N/A4 N/A* N/A4 N/A* N/A4 N/A4 20.89 26.17 
Total NA* N/A4 N/At N/A4 N/A* N/A4 N/A‘ 93.97 103.88 
Total Day 1045.70 1025.22 122049 1157.07 1113.15 1077.52 112824 125200 1207.61 
Night 88.96 140.74 119.75 86.49 85.64 98.68 120.08 14421 148.05 
Total? 1134.6 1165.9 1340.2 1243.5 1198.7 1176.2 1248.3 1396.2 1355.6 
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Table H-6 Modeled Daily Operations by Commercial and General Aviation (GA) Aircraft? - 1990 
to 2015 
(Data for the years 1990 to 1999 are shown on the prior page) 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Commercial Aircraft 
Stage 2 Jets? Day 5.13 1.18 0.05 0.08 0.03 0.05 0.03 0.03 0.01 0.00 
0.26 0.05 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.00 
Total 5.39 1.23 0.05 0.08 0.05 0.06 0.03 0.04 0.02 0.00 
Stage 3 Jets Day 727.09 756.24 740.75 71785 772.39 765.76 767.55 748.13 699.39 668.32 
Night 103.66 109.77 97.04 92.69 113.24 113.66 11481 118.29 114.30 103.11 
Total 830.75 866.01 837.79 810.54 885.63 879.42 882.36 866.42 813.69 771.43 
Air Carrier Jets Day 648.95 569.99 500.70 461.06 518.96 505.48 490.63 472.39 443.15 421.51 
Night 99.79 101.30 83.52 72.69 89.24 91.99 92.71 96.28 89.89 82.19 
Totals 748.74 671.29 584.22 533.75 608.20 597.47 583.34 568.66 533.04 503.70 
Regional Jets Day 78.14 186.25 240.05 25680 253.43 260.34 276.95 275.77 256.24 24681 
Night 3.87 8.47 13.52 19.99 24.00 21.68 22.11 22.03 24.40 20.93 
Total 82.01 194.72 253.57 276.79 277.43 282.01 299.06 297.80 280.64 267.73 
Non-Jets Day 409.62 317.62 165.45 135.18 133.24 148.77 140.81 145.27 132.52 13645 
Night 21.58 10.97 3.45 241 3.03 3.02 3.26 3.47 4.00 5.54 
Total 431.20 328.58 168.89 137.59 136.28 151.79 14407 148.73 136.52 141.99 
Total Commercial 
Operations Day 1141.8 10750 90625 853.10 90566 91459 90841 893.43 831.92 804.77 
Night 125.51 120.79 100.49 95.10 116.29 116.68 118.09 121.77 118.31 108.65 
Total 1267.35 1195.82 1006.7 948.20 1021.9 1031.2 1026.5 1015.1 950.23 913.42 
GA Aircraft 
Stage 2 Jets? Day 7.29 5.15 3.65 2.84 0.94 2.29 1.90 1.24 0.36 0.09 
Night 0.64 0.50 041 0.26 0.14 0.25 0.17 0.19 0.03 0.01 
Total 7.93 5.65 4.08 3.10 1.08 2.54 2.07 1.43 0.38 0.10 
Stage 3 Jets Day 40.08 34.23 37.83 46.21 53.72 58.84 61.08 54.82 43.98 22.31 
Night 3.21 3.28 6.42 6.98 8.37 9.33 6.57 6.39 4.52 2.28 
Total 43.29 37.51 44.25 53.19 62.09 68.16 67.65 61.21 48.49 23.59 
Non-Jets Day 34.57 37.31 17.36 17.81 16.95 14.00 15.05 11.98 15.13 8.19 
Night 1.83 1.92 445 4.40 5.20 4.75 1.39 3.61 1.08 0.74 
Total 36.40 39.23 21.81 22.21 22.14 18.75 16.44 15.58 16.20 8.93 
Total GA 
Operations Day 81.94 76.68 58.84 66.88 71.60 75.12 78.03 68.04 59.46 30.46 
Night 5.68 5.71 11.29 11.64 13.71 14.33 8.13 10.19 5.62 3.08 
Total 87.62 82.39 70.13 78.52 85.31 89.46 86.15 78.22 65.05 33.54 
Total Day 1223.7, 1151.7. 965.09 = 919.98 §=977.27 =—:989.71 + ~=98643 961.46 891.39 834.33 
Night 131.19 126.50 111.78 106.74 130.00 131.02 126.22 131.96 123.93 111.70 
Tota? 1354.9 1278.2 1076.8 1026.7 1107.2 1120.7 1112.6 1093.4 1015.3 946.03 
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Table H-6 Modeled Daily Operations by Commercial and General Aviation (GA) Aircraft? - 
1990 to 2015 





(Data for the years 1990 to 2009 are shown on the prior pages) 




















































































































2010 2011 2012 2013 2014 2015 Change 2014 
to 2015 
Commercial Aircraft 
Stage 2 Jets? Day 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
Night 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Total 0.02 0.01 0.01 0.01 0.00 0.00 0.00 
Stage 3 Jets (All) Day 674.25 684.19 649.22 667.65 670.00 685.92 15.91 
Night 107.92 109.38 106.55 115.91 123.60 130.96 7.36 
Total 782.17 793.57 755.77 783.56 793.61 816.88 23.27 
Air Carrier Jets Day 521.64 571.03 530.76 546.27 556.59 585.55 28.96 
Night 93.98 99.17 98.68 107.17 115.84 126.36 10.53 
Totals 615.62 670.20 629.44 653.44 672.43 711.92 39.49 
Regional Jets Day 152.61 113.16 118.46 121.38 113.41 100.36 -13.05 
Night 13.94 10.21 7.87 8.74 7.77 4.60 -3.17 
Total 166.55 123.37 126.33 130.12 121.18 104.96 -16.22 
Non-Jets Day 138.53 135.18 133.92 132.33 128.45 125.27 -3.18 
Night 5.21 4.73 3.06 3.21 2.28 241 0.13 
Total 143.74 139.91 136.98 135.54 130.73 127.68 -3.04 
Total Commercial 
Operations Day 812.78 819.39 783.14 799.99 798.45 811.19 12.74 
Night 113.13 114.11 109.62 119.12 125.88 133.37 7A9 
Total 925.91 933.50 892.76 919.12 924.33 944.56 20.23 
GA Aircraft 
Stage 2 Jets? Day 0.27 0.08 0.25 0.31 0.00 0.28 0.28 
Night 0.04 0.00 0.04 0.02 0.00 0.02 0.02 
Total 0.30 0.08 0.29 0.33 0.00 0.30 0.30 
Stage 3 Jets Day 27.80 52.51 52.93 5121 52.64 51.82 -0.82 
Night 3.21 5.35 7.20 5.10 4.65 4.28 -0.37 
Total 31.01 57.87 60.13 56.31 57.29 56.10 -1.19 
Non-Jets Day 3.19 18.18 15.16 13.06 13.95 1931 5.35 
Night 0.72 1.29 1.29 1.15 1.13 146 0.33 
Total 8.92 19.48 16.45 14.22 15.08 20.77 5.69 
Total GA 
Operations Day 36.26 70.78 68.35 64.58 66.59 7140 481 
Night 3.97 6.65 8.52 6.28 5.78 5.77 -0.01 
Total 40.22 77.43 76.86 70.85 72.37 77.17 4.79 
Total Day 849.03 890.16 851.49 864.57 865.05 882.59 17.54 
Night 117.10 120.76 118.13 125.40 131.66 139.14 748 
Total? 966.13 1,010.92 969.61 989.97 996.70 1,021.73 25.02 





Source: Massport’s Noise Monitoring System and Revenue Office numbers, HMMH 2015. 

Notes: Data from 1991 not available. 

1 Includes scheduled and unscheduled operations. 

2 Stage 2 aircraft are exempt from meeting newer federal Stage 3 noise limits when their maximum gross takeoff weight is 

less than or equal to 75,000 pounds. 

RJ operations were not tracked separately prior to 1999. 

Totals prior to 1998 do not include GA operations. 

5 The definition of RJ for the EDR changed between 2009 and 2010. A RJ in 2010 is a jet in commercial service with less than 
80 seats. Prior to 2010, a RJ was a jet in commercial service with 100 seats or less. 
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Commercial Jet Aircraft by Part 36 Stage Category 


The FAA categorizes jet aircraft currently operating at Logan Airport into three groups: Stage 2, Stage 3, 
and Stage 4. As described in Chapter 6, Noise Abatement, the designation refers to a noise classification 
specified in Federal Aviation Regulation Part 36 that sets noise emission standards at three measurement 
locations — takeoff, landing, and sideline — based on an aircraft's maximum certificated weight. The heavier 
the aircraft, the more noise it is permitted to make within limits. Aircraft are allowed to be recertificated to 
the higher standard when modifications are made to the aircraft engine or design. Because of the 
substantial differences in noise between Stage 2, recertificated Stage 3, Stage 3, and Stage 4 aircraft, 
Massport tracks operations by these separate categories to follow their trends. Table H-7 shows the 
percentage of commercial jet operations by stage category from 1999 through 2015. One of the most 
significant changes occurring after the economic downturn in 2001 was the almost immediate retirement 
of the re-certificated aircraft from airlines’ fleets due to their high operating costs. This type of accelerated 
retirement is not as prevalent during the 2008 to 2009 economic downturn since it is no longer the major 
airlines operating these aircraft. However, these aircraft still have high operating costs and are being 
replaced wherever possible. 
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Table H-7 Percentage of Commercial Jet Operations by Part 36 Stage Category — 1999 to 2015 
Stage 4 Certificated Recertificated Stage 2 Total 
Requirements? Stage 31 Stage 3? 

1999 N/A 70.0% 21.0% 9.0% 100% 
2000 N/A 75.0% 24.0% 1.0% 100% 
2001 N/A 86.3% 13.6% 0.1% 100% 
2002 N/A 92.8% 7.2% 0.0% 100% 
2003 N/A 95.8% 4.1% 0.0% 100% 
2004 N/A 97.8% 2.2% 0.0% 100% 
2005 N/A 98.0% 2.0% 0.0% 100% 
2006 N/A 98.6% 14% 0.0% 100% 
2007 N/A 98.9% 1.1% 0.0% 100% 
2008 N/A 99.1% 0.9% 0.0% 100% 
2009 N/A 99.1% 0.9% 0.0% 100% 
2010 93.2%! 98.9% 1.1% 0.0% 100% 
2011 95.5%" 99.5% 0.5% 0.0% 100% 
2012 95.8%4 99.9% 0.1% 0.0% 100% 
2013 97.4%! 100.0% <0.1% <0.1% 100% 
2014 974% 100.0% <0.1% 0.0% 100% 
2015 96.7%" 100.0% <0.1% <0.1% 100% 

Source: Massport and FAA radar data. 

Notes: 

1 New Stage 3 aircraft are aircraft originally manufactured as a certified Stage 3 aircraft under Federal Regulation Part 36. 

2 Recertificated Stage 3 aircraft are aircraft originally manufactured as a certified Stage 1 or 2 aircraft under Federal 


Regulation Part 36, which either have been treated with hushkits or have been re-engineered to meet Stage 3 
requirements. 

3 Aircraft that meet Stage 4 requirements are aircraft that are certificated Stage 4 or would qualify if recertificated. 
Certificated Stage 4 aircraft were not available until 2006 and the level of aircraft that meet Stage 4 requirements has not 
been determined prior to 2010. 

4 All aircraft listed as meeting Stage 4 requirements are also listed as Stage 3 aircraft. 


Nighttime Operations 


Massport tracks flights that operate between the broader DNL nighttime periods of 10:00 PM to 7:00 AM, 
when each flight is penalized 10 dB in calculations of noise exposure. Table H-8 shows this nighttime 
activity by different groups of aircraft. Nighttime flights by commercial jet operators increased by 6 percent in 
2015, following increases of 8.8 percent in 2013 and 6.6 percent in 2014. Commercial non-jet operations 
increased by 5.7 percent in 2015 following increases of 4.9 percent in 2013 and 29 percent in 2014. GA traffic 
was essentially unchanged in 2015, falling by 0.25 percent, following decreases of 26.4 percent in 2013 and 

8 percent in 2014. Overall, nighttime operations at Logan Airport increased by 5.7 percent in 2015, after 
increasing 6.2 percent in 2013 and 5.0 percent in 2014. The majority of nighttime operations (between 

10:00 PM and 7:00 AM) occurred either before midnight or after 5:00 AM. 
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Table H-8 Modeled Nighttime Operations at Logan Airport — 1990 to 2014 

Commercial Jets Commercial Non-Jets General Aviation Total 
1990 77.24 11.72 NA 88.96 
1991 NA NA NA NA 
1992 7142 69.32 NA 140.74 
1993 72.91 46.84 NA 119.75 
1994 72.90 13.59 NA 86.49 
1995 74.50 11.14 NA 85.64 
1996 84.95 13.73 NA 98.68 
1997 92.81 27.27 NA 120.08 
1998 101.46 21.86 NA 123.32 
1999 105.25 16.63 26.17 148.05 
2000 103.92 21.58 5.68 131.19 
2001 109.82 10.97 5.71 126.50 
2002 97.04 3.45 11.29 111.78 
2003 92.69 241 11.64 106.74 
2004 113.26 3.03 13.71 130.00 
2005 113.67 3.02 14.33 131.02 
2006 114.81 3.26 8.13 126.22 
2007 118.30 3.47 10.19 131.96 
2008 114.31 4.00 5.62 123.93 
2009 103.05 5.56 3.08 111.70 
2010 107.93 5.21 3.97 117.10 
2011 109.38 4.73 6.65 120.76 
2012 106.55 3.06 8.52 118.13 
2013 115.91 3.21 6.28 125.40 
2014 123.60 2.28 5.78 131.66 
2015 130.96 241 5.77 139.14 
Change (2014 to 2015) 7.36 0.13 -0.01 7.48 
Percent Change 5.96% 5.70% -0.25% 5.68% 





Source: Massport, HMMH, 2015. 
Note: NA = Not available. 


Jet Runway Use 


Table H-9 presents a summary of runway use by jets. Since 2009, the radar data have been analyzed with 
Massport’s Harris Noise and Operational Monitoring System (NOMS), data from 2001 through 2008 was 
compiled with Massport’s PreFlight™ software. PreFlight™ was an analysis package used to compile fleet, 
day/night splits, and runway use information from radar data. Data prior to 2001 were derived from 
Massport’s original noise monitoring system, supplemented with field records. Note that Logan Airport 
Noise Rules prevent arrivals to Runway 22R and departures from Runway AL by jet aircraft. 


Appendix H, Noise Abatement H-53 


Boston-Logan International Airport 2015 EDR 








































































































Table H-9 Summary of Jet Aircraft Runway Use — 1990 to 2015 

Runway 4L 4R 9 144, °«#15R- 22L 22R 27 321 33L 
1990 

Departures 0%? 3% 21% NA 10% 2% 36% 20% NA 7% 
Arrivals 1% 25% 0% NA 2% 14% 0% 28% NA 29% 
1992? 

Departures 0% 6% 31% NA 7% 2% 38% 10% NA 6% 
Arrivals 1% 37% 0% NA 3% 12% 0% 30% NA 17% 
1993 

Departures 0% 9% 33% NA 7% 3% 40% 4% NA 4% 
Arrivals 2% 44% 0% NA 1% 11% 0% 28% NA 15% 
1994 

Departures 0% 9% 33% NA 4% 3% 32% 12% NA 5% 
Arrivals 3% 42% 0% NA 1% 8% 0% 27% NA 19% 
1995 

Departures 0% 8% 36% NA 5% 5% 29% 11% NA 5% 
Arrivals 3% 41% 0% NA 2% 8% 0% 27% NA 17% 
1996 

Departures 0% 8% 32% NA 5% 6% 33% 12% NA 5% 
Arrivals 2% 38% 0% NA 2% 11% 0% 29% NA 18% 
1997 

Departures 0% 8% 30% NA 5% 6% 31% 15% NA 5% 
Arrivals 2% 36% 0% NA 2% 9% 0% 30% NA 20% 
1998 

Departures 0% 8% 35% NA 6% 5% 28% 14% NA 5% 
Arrivals 2% 41% 0% NA 2% 7% 0% 28% NA 19% 
1999 

Departures 0% 8% 31% NA 5% 4% 30% 15% NA 6% 
Arrivals 3% 37% 0% NA 2% 10% 0% 28% NA 21% 
2000 

Departures 0% 8% 35% NA 4% 3% 30% 15% NA 6% 
Arrivals 4% 40% 0% NA 1% 7% 0% 28% NA 20% 
2001 

Departures 0% 7% 34% NA 4% 3% 35% 12% NA 5% 
Arrivals 5% 36% 0% NA 1% 8% 0% 32% NA 18% 
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Table H-9 Summary of Jet Aircraft Runway Use — 1990 to 2015 

Runway = 4L 4R 9 141 15R—s.22L 22R 27 32! 33L 
2002 

Departures 0% 4% 31% NA 6% 3% 35% 16% NA 6% 
Arrivals 6% 31% 0% NA 1% 12% 0% 30% NA 21% 
2003 

Departures 0% 4% 33% NA 7% 2% 34% 14% NA 6% 
Arrivals 7% 33% 0% NA 1% 14% 0% 28% NA 18% 
2004 

Departures 0% 5% 34% NA 10% 4% 24% 18% NA 6% 
Arrivals 6% 34% 0% NA 1% 12% 0% 24% NA 23% 
2005 

Departures 0% 5% 36% NA 7% 1% 31% 13% NA 7% 
Arrivals 8% 33% 0% NA 1% 11% 0% 29% NA 17% 
2006 

Departures 0% 4% 33% 0% 3% 1% 40% 13% : 6% 
Arrivals 7% 29% 0% 7 1% 14% 0% 33% 0.2% 16% 
2007 

Departures 0% 5% 31% 0% 4% 1% 33% 7% = 19% 
Arrivals 5% 31% 0% = 1% 15% 0% 36% 2% 11% 
2008 

Departures 0% 6% 33% <1% 3% <1% 36% 6% 7 16% 
Arrivals 6% 30% - 2% 17% 33% 2% 11% 
2009 

Departures 0% 7% = 32%? 0% 3% 2% 34% 6%? - 16% 
Arrivals 7% 31% 7 7 3% 17% 0% 30%? 1% 11% 
2010 

Departures 0% 4% 28% <1% 8% 2% 31% 10% 7 17% 
Arrivals 5% 28% 7 ‘ 1% 15% 0% 32% 1% 16% 
2011 

Departures 0% 6% 36% <1% 5% 2% 36% 7% - 7%! 
Arrivals 7% 37% - - <1%' 16% 0% 28% 1% 11%" 
2012 

Departures 0% 6% 33% <1% 5% 3% 38% 6% - 9% 
Arrivals 6% 34% - - 1%! 16% 0% 33% <1% 9% 
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Table H-9 Summary of Jet Aircraft Runway Use — 1990 to 2015 


Runway = 4L 4R 9 141 15R = 22L 22R 27 321 33L 
2013 

Departures <1% 5% 30% <1% 5% 2% 35% 12% ES 12% 
Arrivals 6% 29% =e an 1% 16%  <1% 32% 1% 15% 
2014 

Departures 0% 5% 31% <1% 5% 2% 28% 13% - 17% 
Arrivals 5% 30% 0% = 2% 25% <1% 21% 1% 16% 
2015 

Departures <1% 4% 29% <1% 5% 2% 32% 12% : 15% 
Arrivals 5% 29% 0% 7 2% 25% <1% 23% 1% 16% 

Source: | HMMH 2015, Massport Noise Office. 

Notes: The data reflect actual percentages of jet aircraft operations on each runway end. They should not be confused with 
effective runway use, which is used by the PRAS to derive recommendations for use of a particular runway. Effective 
runway percentages include a factor of 10 applied to nighttime operations so that use of a runway at night more closely 
reflects its effect on total noise exposure. 

Jet aircraft are not able to use Runway 15L or 33R due to its length of only 2,557 feet. 
Values may not add to 100 percent due to rounding. 
NA = Not available. 

1 Runway 14-32 opened in late November 2006. (Runway 14-32 is unidirectional with no arrivals to Runway 14 and no 
departures from Runway 32). 

2 The 1990 Final Generic Environmental Impact Report was published and submitted to the Secretary of Environmental 
Affairs in July 1993. It included modeled operations and resulting noise contours for 1987, 1990, and a 1996-forecast year. 
The 1993 Annual Update published in July 1994 included operations and contours for 1992 and 1993. 1991 data are not 
available. 

3 Runway 9-27 had extended weekend closings for resurfacing during 2009. 

4 Runway 15R-33L was closed for 3 months in 2011 and in 2012. 


Annual Model Results and Status of Mitigation Programs 


Noise Exposed Population 


Table H-10 presents the noise-exposed population by community through 2014. This table includes 
population within the DNL 60 to 65 dB contours, although a DNL of 65 dB is the federally-defined noise 
criterion used as a guideline to identify when residential land use is considered incompatible with aircraft 


noise. 
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Table H-10 Noise-Exposed Population by Community 








































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 
Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
BOSTON? 
1990 1980 0 0 1,778 28,970 30,748 NA 
1992 1980 0 0 800 4,316 5,116 NA 
1993 1980 0 0 264 2,820 3,084 NA 
1994 1990 0 106 265 7,698 8,069 30,895 
1995 1990 0 106 851 8,815 9,772 33,765 
1996 1990 0 106 374 8,775 9,255 40,992 
1997 1990 0 106 719 13,857 14,682 54,804 
1998 1990 0 58 580 10,877 11,515 52,201 
1999? 1990 0 58 364 11,632 12,054 45,948 
2000? 1990 0 58 183 7,880 8,121 32,474 
2000? 2000 0 0 234 9,014 9,248 35,785 
2001? 2000 0 0 315 6,515 6,700 27,778 
2002? 2000 0 0 132 2,625 2,757 23,225 
2003? 2000 0 0 164 1,730 1,894 21,763 
200434 2000 0 65 192 4,142 4,399 24,473 
200574 2000 0 65 104 2,020 2,189 17,661 
20064 2000 0 65 99 1,054 1,218 14,866 
2007 (INMv7.0a)* 2000 0 0 169 4,094 4,263 21,446 
2008 (INMv7.0b)* 2000 0 5 0 3,487 3,492 18,890 
2009 (INMv7.0b)* 2000 0 5 67 937 1,009 12,284 
2010 (INMv7.0b)* 2000 0 0 67 644 711 14,900 
2010 (INMv7.0b)* 2010 0 0 0 689 689 17,646 
2011 (INMv7.0c)* 2010 0 0 0 331 331 11,600 
2012 (INMv7.0c)* 2010 0 0 0 439 439 12,076 
2012 (INMv7.0d)* 2010 0 0 0 421 421 11,037 
2013 (INMv7.0d)* 2010 0 0 0 612 612 14,835 
2014 (INMv7.0d)* 2010 0 0 34 4,151 4,185 23,343 
2015 (INMv7.0d)* 2010 0 0 110 7,225 7,365 32,309 
CHELSEA 
1990 1980 0 0 4,813 4,813 NA 
1992 1980 0 0 0 3,952 3,952 NA 
1993 1980 0 0 0 0 0 NA 
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Table H-10 Noise-Exposed Population by Community 








































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 
Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
1994 1990 0 0 0 0 0 8,510 
1995 1990 0 0 0 95 95 9,750 
1996 1990 0 0 0 0 0 8,744 
1997 1990 0 0 0 0 0 10,001 
1998 1990 0 0 0 0 0 9,222 
1999 1990 0 0 0 95 95 9,249 
2000 1990 0 0 0 0 0 5,622 
2000 2000 0 0 0 0 0 7,361 
2001 2000 0 0 0 0 0 4,508 
2002 2000 0 0 0 0 0 3,995 
2003 2000 0 0 0 0 0 3,591 
2004+ 2000 0 0 0 0 0 7,756 
20054 2000 0 0 0 0 0 5,772 
2006* 2000 0 0 0 0 0 2,477 
2007 (INMv7.0a)* 2000 0 0 0 0 0 9,774 
2008 (INMv7.0b)* 2000 0 0 0 0 0 7,793 
2009 (INMv7.0b)* 2000 0 0 0 0 0 5,462 
2010 (INMv7.0b)* 2000 0 0 0 0 0 4,880 
2010 (INMv7.0b)* 2010 0 0 0 0 0 4,897 
2011 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0d)* 2010 0 0 0 0 0 0 
2013 (INMv7.0d)* 2010 0 0 0 0 0 3,485 
2014 (INMv7.0d)* 2010 0 0 0 0 0 9,236 
2015 (INMv7.0d)* 2010 0 0 0 0 0 0 
EVERETT 
1990 1980 0 0 0 0 0 NA 
1992 1980 0 0 0 0 0 NA 
1993 1980 0 0 0 0 0 NA 
1994 1990 0 0 0 0 0 0 
1995 1990 0 0 0 0 0 0 
1996 1990 0 0 0 0 0 0 
1997 1990 0 0 0 0 0 0 
1998 1990 0 0 0 0 0 0 
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Table H-10 Noise-Exposed Population by Community 








































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 
Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
1999? 1990 0 0 0 0 0 0 
2000? 1990 0 0 0 0 0 0 
2000 2000 0 0 0 0 0 0 
2001? 2000 0 0 0 0 0 0 
20023 2000 0 0 0 0 0 0 
2003? 2000 0 0 0 0 0 0 
200434 2000 0 0 0 0 0 0 
200534 2000 0 0 0 0 0 0 
2006* 2000 0 0 0 0 0 0 
2007 (INMv7.0a)* 2000 0 0 0 0 0 0 
2008 (INMv7.0b)* 2000 0 0 0 0 0 0 
2009 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2010 0 0 0 0 0 0 
2011 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0d)* 2010 0 0 0 0 0 0 
2013 (INMv7.0d)* 2010 0 0 0 0 0 0 
2014 (INMv7.0d)* 2010 0 0 0 0 0 0 
2015 (INMv7.0d)* 2010 0 0 0 0 0 0 
MEDFORD 
1990 1980 0 0 0 0 0 NA 
1992 1980 0 0 0 0 0 NA 
1993 1980 0 0 0 0 0 NA 
1994 1990 0 0 0 0 0 0 
1995 1990 0 0 0 0 0 0 
1996 1990 0 0 0 0 0 0 
1997 1990 0 0 0 0 0 0 
1998 1990 0 0 0 0 0 0 
1999 1990 0 0 0 0 0 0 
2000 1990 0 0 0 0 0 0 
2000 2000 0 0 0 0 0 0 
2001 2000 0 0 0 0 0 0 
2002 2000 0 0 0 0 0 0 
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Table H-10 Noise-Exposed Population by Community 











































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 
Year Data DNL 75+ dB DNL DNL DNL! (65+) DNL 
2003 2000 0 0 0 0 0 0 
2004+ 2000 0 0 0 0 0 0 
20054 2000 0 0 0 0 0 0 
2006+ 2000 0 0 0 0 0 0 
2007 (INMv7.0a)* 2000 0 0 0 0 0 0 
2008 (INMv7.0b)* 2000 0 0 0 0 0 0 
2009 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2010 0 0 0 0 0 0 
2011 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0d)* 2010 0 0 0 0 0 0 
2013 (INMv7.0d)* 2010 0 0 0 0 0 0 
2014 (INMv7.0d)* 2010 0 0 0 0 0 0 
2015 (INMv7.0d)* 2010 0 0 0 0 0 0 
QUINCY 
1990 1980 0 0 0 0 0 NA 
1992 1980 0 0 0 0 0 NA 
1993 1980 0 0 0 0 0 NA 
1994 1990 0 0 0 0 0 0 
1995 1990 0 0 0 0 0 0 
1996 1990 0 0 0 0 0 0 
1997 1990 0 0 0 0 0 0 
1998 1990 0 0 0 0 0 0 
1999 1990 0 0 0 0 0 0 
2000 1990 0 0 0 0 0 0 
2000 2000 0 0 0 0 0 636 
2001 2000 0 0 0 0 0 610 
2002 2000 0 0 0 0 0 610 
2003 2000 0 0 0 0 0 610 
20044 2000 0 0 0 0 0 610 
20054 2000 0 0 0 0 0 610 
2006+ 2000 0 0 0 0 0 610 
2007 (INMv7.0a)* 2000 0 0 0 0 0 0 
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Table H-10 Noise-Exposed Population by Community 








































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 

Year Data DNL 75+ dB DNL DNL DNL! (65+) DNL 
2008 (INMv7.0b)* 2000 0 0 0 0 0 0 
2009 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2000 0 0 0 0 0 0 
2010 (INMv7.0b)* 2010 0 0 0 0 0 0 
2011 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0c)* 2010 0 0 0 0 0 0 
2012 (INMv7.0d)* 2010 0 0 0 0 0 0 
2013 (INMv7.0d)* 2010 0 0 0 0 0 0 

2014 (INMv7.0d)4 2010 0 0 0 0 0 0 
2015 (INMv7.0d)* 2010 0 0 0 0 0 0 
REVERE 
1990 1980 0 0 0 4,274 4,274 NA 
1992 1980 0 0 0 3,848 3,848 NA 
1993 1980 0 0 0 4,617 4,617 NA 
1994 1990 0 0 0 3,569 3,569 2,099 
1995 1990 0 0 0 3,364 3,364 2,304 
1996 1990 0 0 172 3,292 3,464 2,505 
1997 1990 0 0 0 3,293 3,293 2,047 
1998 1990 0 0 0 3,168 3,168 2,132 
1999 1990 0 0 128 3,165 3,293 2,047 
2000 1990 0 0 0 2,552 2,552 2,386 
2000 2000 0 0 0 2496 2496 3,100 
2001 2000 0 0 0 2496 2496 3,100 
2002 2000 0 0 0 2,822 2,822 2,399 
2003 2000 0 0 0 2,994 2,994 2,227 
2004" 2000 0 0 82 2,969 3,051 2,678 
2005* 2000 0 0 82 2,540 2,622 2,731 
2006* 2000 0 0 82 2,540 2,622 2,698 
2007 (INMv7.0a)* 2000 0 0 0 2,450 2,450 2,853 
2008 (INMv7.0b)* 2000 0 0 0 2,434 2,434 1,802 
2009 (INMv7.0b)* 2000 0 0 0 2,512 2,512 1,452 
2010 (INMv7.0b)* 2000 0 0 0 2,505 2,505 1,385 
2010 (INMv7.0b)* 2010 0 0 0 2,413 2,413 2,473 
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Table H-10 Noise-Exposed Population by Community 





































































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 

Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
2011 (INMv7.0c)* 2010 0 0 0 2,547 2,547 3,123 
2012 (INMv7.0c)* 2010 0 0 0 2,772 2,772 3,236 
2012 (INMv7.0d)4 2010 0 0 0 2,762 2,762 3,191 
2013 (INMv7.0d)4 2010 0 0 0 2,505 2,505 2,791 
2014 (INMv7.0d)4 2010 0 0 0 2,832 2,832 3,829 
2015 (INMv7.0d)4 2010 0 0 0 3,789 3,789 3,385 
WINTHROP 

1990 1980 0 676 1,211 2,420 4,307 NA 
1992 1980 0 626 1,146 2,488 4,262 NA 
1993 1980 0 648 1,211 1,773 3,632 NA 
1994 1990 0 417 1,343 5,154 6,914 7,512 
1995 1990 0 482 1,611 5,757 7,850 7,077 
1996 1990 0 417 1,376 5,930 7,723 7,333 
1997 1990 0 417 1,659 6,386 8462 6,839 
1998 1990 0 519 1,522 6,572 8,613 6,507 
1999 1990 0 353 1,408 5,946 7,707 7,135 
2000 1990 0 277 991 5,240 6,508 7,296 
2000 2000 0 247 1,070 4,684 6,001 7,776 
2001 2000 0 244 683 4,123 5,050 8,104 
2002 2000 0 2 481 2,247 2,730 7,921 
2003 2000 0 0 339 1,956 2,295 7,386 
20044 2000 0 2 337 1,649 1,988 6,508 
20054 2000 0 39 347 1,280 1,666 6,353 
20064 2000 0 39 416 1,288 1,743 6,845 
2007 (INMv7.0a)* 2000 0 0 247 1,139 1,386 6,749 
2008 (INMv7.0b)4 2000 0 0 244 1,409 1,653 6,547 
2009 (INMv7.0b)* 2000 0 0 171 643 814 4,221 
2010 (INMv7.0b)* 2000 0 0 131 523 654 3,960 
2010 (INMv7.0b)* 2010 0 0 130 598 728 3,720 
2011 (INMv7.0c)* 2010 0 0 130 939 1069 4,303 
2012 (INMv7.0c)* 2010 0 0 200 1,325 1,525 5,564 
2012 (INMv7.0d)4 2010 0 0 200 1,186 1,386 5,305 
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Table H-10 Noise-Exposed Population by Community 

























































































Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 

Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
2013 (INMv7.0d)* 2010 0 0 130 1,060 1,190 5,466 
2014 (INMv7.0d)* 2010 0 0 130 1,775 1,905 6,456 
2015 (INMv7.0d)* 2010 0 0 320 2,623 2,943 6,375 
All Communities 

1990 1980 0 676 2,989 40,477 44,142 NA 
1992 1980 0 628 2,352 14,604 17,584 NA 
1993 1980 0 648 1,475 9,210 11,333 NA 
1994 1990 0 523 1,608 16,421 18,552 49,016 
1995 1990 0 588 2A62 18,031 21,081 52,896 
1996 1990 0 523 1,922 17,997 20,442 59,574 
1997 1990 0 523 2,378 23,536 26,437 73,691 
1998 1990 0 577 2,102 20,617 23,296 70,062 
1999 1990 0 411 1,900 20,838 23,149 64,379 
2000 1990 0 335 1,174 15,672 17,181 47,778 
2000 2000 0 247 1,304 16,194 17,745 54,190 
2001 2000 0 244 998 13,004 14,246 43,616 
2002 2000 0 2 613 7,694 8,309 38,150 
2003 2000 0 0 503 6,680 7,183 35,577 
2004" 2000 0 67 611 8,760 9,438 41,975 
2005* 2000 0 104 533 5,840 6,477 33,127 
20067 2000 0 104 597 4,882 5,583 27,496 
2007(INMv7.01)* 2000 0 0 416 7,683 8,099 40,822 
2008(INMv7.0b)4 2000 0 5 244 7,330 7,579 35,122 
2009 (INMv7.0b)* 2000 0 5 238 4,092 4,335 23,419 
2010 (INMv7.0b)* 2000 0 0 198 3,672 3,870 25,125 
2010 (INMv7.0b)* 2010 0 0 130 3,700 3,830 28,736 
2011 (INMv7.00)* 2010 0 0 130 3,817 3,947 19,026 
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Table H-10 Noise-Exposed Population by Community 


Census 80+ dB 70-75 dB 65-70 dB Total 60-65 dB 

Year Data DNL 75+ dB DNL DNL DNL? (65+) DNL 
All Communities 

2012 (INMv7.00)* 2010 0 0 200 4,536 4,736 20,876 
2012(INMv7.0d)* 2010 0 0 200 4,369 4,569 19,533 
2013(INMv7.0d)* 2010 0 0 130 4,177 4,307 26,577 
2014(INMv7.0d)* 2010 0 0 164 8,758 8,922 42,864 
2015 (INMv7.0d)* 2010 0 0 430 13,667 14,097 52,748 


Source: Data prepared for Massport by HMMH 2015. 
Notes: South End is included in Boston totals. 


NA Not available. 

1 65 dB DNL is the federally-defined noise criterion. 

2 Portions of Dorchester, East Boston, Roxbury, South Boston 

3 Boston population by community changed in 1999 due to employment of more accurate hill effects methodology and 
reporting change. 

4 All results since 2004 are from the RealContours™ modeling system. 


Residential Sound Insulation Program (RSIP) 


In 2015, no new dwelling units received sound insulation from Massport, leaving totals of 5,467 residential 
buildings and 11,515 dwelling units that have been sound insulated since 1986 when the program was 
first implemented. Table H-11 lists the yearly progress of this mitigation effort. 


Following the FAA’s approval of model adjustments based on the effects of terrain (discussed in the 
1999 ESPR), Massport submitted, and the New England Region of the FAA approved, a new sound 
insulation program. The revised contour, approved for a two-year period beginning in 1999, included 
dwelling units in East Boston, South Boston, and Winthrop that previously had not been eligible for 
insulation. Massport received notice of FAA funding for $5 million. Subsequently, Massport updated its 
program contour, first with the 2001 EDR contour and more recently with the Logan Airside 
Improvements Project approved contour. These updates have allowed Massport to continue the program 
with additional funds every year since 1999. This latest update takes into account runway use changes due 
to the new Runway 14-32 which opened in late November 2006. This update expands the focus of the 
sound insulation program into Chelsea to satisfy the mitigation commitments made in the Airside 
Improvements Program Record of Decision (ROD). Massport has also utilized a program where they have 
contacted properties that are still eligible within the RSIP boundaries that had previously declined to 
participate. They have been offered a second chance to participate in the program. 
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Table H-11 Residential Sound Insulation Program (RSIP) Status (1986-2015) 





Construction Year 


Residential Buildings? 


Dwelling Units? 


































































































1986 4 8 
1987 43 51 
1988 102 159 
1989 94 133 
1990 121 200 
1991 175 360 
1992 197 354 
1993 318 654 
1994 310 542 
1995 372 753 
1996 323 577 
1997 364 808 
1998 328 806 
1999 330 718 
2000 195 601 
2001 260 278 
2002 205 354 
2003 230 468 
2004 320 791 
2005 314 471 
2006 286 827 
2007 160 548 
2008 94 388 
2009 111 287 
2010 56 83 
2011 62 114 
2012? 0 0 
2013 45 76 
2014 48 106 
2015 0 0 
Total 5,467 11,515 

Source: Massport, 2015. 

Notes: 

1 Includes multiple units. 

2 Individual units. 

3 Federal funding was delayed in 2012 


Table H-12 provides a list of all schools that have been treated under Massport's sound insulation 


program. To date, Massport has provided sound insulation to 36 schools at a cost of over $8 million. 
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Table H-12 Schools Treated Under Massport Sound Insulation Program 














Boston: 

East Boston Winthrop 

East Boston High Winthrop Jr. High School 
St. Mary's Star of the Sea E. B. Newton 





St. Dominic Savio High 


A. T. Cummings (Ctr.) School 





St. Lazarus 


3. Total Winthrop Schools 





James Otis 





Samuel Adams 























Curtis Guild Revere 

Dante Alighieri Beachmont School 

P.J. Kennedy 1 Total Revere School 
Donald McKay 

Hugh Roe O'Donnell 

E Boston Central Catholic Chelsea 

Manassah Bradley Shurtleff School 





13 East Boston Schools 


Williams School 





St. Rose Elementary 





South Boston 


St. Stanislaus 





St. Augustine 


Chelsea High School 





Cardinal Cushing 


5 Total Chelsea Schools 





Patrick Gavin 





St. Bridgid's 


36 = Total Schools 





Oliver Hazard Perry 





Condon School 





6 South Boston Schools 








Roxbury and Dorchester 





Samuel Mason 





Dearborn Middle 





Ralph Waldo Emerson 





Lewis Middle 





Nathan Hale Elem. 





Phillis Wheatley Elem. 





Davis Ellis Elem. 





Henry L. Higginson 





8 Roxbury and Dorchester Schools 





27 Total Boston Schools 





Source: Massport, 2015. 
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Noise Complaints 


Table H-13 presents a detailed list by community of the total complaints made in 2014 and 2015, which 
can be filed either on Massport's Noise Complaint Line, through a form on Massport's website or through 
the PublicVue flight track portal. The Noise Complaint Line provides individuals the ability to express their 
concerns about aviation noise (activities) or to ask questions regarding noise at Logan Airport. Callers ask 
a range of questions such as “Why is this runway in use?”; “What times do the planes stop flying?” and 
“Was that aircraft off-course?” 


The Noise Abatement Office (NAO) staff documents noise line complaints by obtaining information from 
the caller about the nature of the complaint, time of the occurrence, location of caller's residence, and the 
activity that was disturbed. The NAO uses the collected information to determine the probable activity 
responsible for the complaint and writes a letter report to the complainant. The letter includes the original 
complaint, a response that identifies the activity responsible for the call (arrivals, departures, run-up, etc.), 
meteorological information at the time of the call (a major factor in aviation activities), runways in use at 
the time of the call, and a notice that the FAA will receive a copy of the report. 


In 2015, Massport received 17,685 noise complaints from 82 communities (Figure H-13), an increase of 
37.6 percent compared to 2014. The number of individual complainants, however, declined by 9 percent 
(from 2,084 individuals in 2014 to 1,903 individuals in 2015), indicating that noise annoyance is growing 
among a concentrated population rather than spreading to a larger population. This is consistent with a 
recent survey of U.S. airports that finds noise complaints concentrated among relatively small numbers of 
complainants.° This research, completed by George Mason University, shows that a small number of 
people account for a disproportionately high share of the total number of noise complaints (the full article 
is included at the end of this appendix). 


15 Dourado, E. and Russell, R. October 2016. A/rport Noise NIMBYism: An Empirical Investigation. Mercatus Center at 
George Mason University. https://www.mercatus.org/system/files/dourado-airport-noise-mop-v1.pdf. Accessed 
December 10, 2016. 
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Figure H-13 Number of Callers and Complaints between 2000 and 2015 
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Source: Massport, HMMH 2015. 
Notes: | Number of callers is not available before 2003. 


Massport’s website, (www.massport.com/environment/environmental-reporting/noise-abatement/noise- 





complaints/), provides for additional general questions and answers regarding the Noise Complaint Line. 





Table H-13 Noise Complaint Line Summary 









































Town 2014 2015 Change 2014 to 

Calls Callers Calls Callers 2015 
Arlington 332 106 1,851 92 1,519 
Athol 1 1 0 0 -1 
Auburndale 0 0 2 1 2 
Belmont 1,658 116 715 95 -943 
Berkley 0 0 1 1 1 
Beverly 2 2 1 1 -1 
Boston 136 17 120 10 -16 
Boxford 0 0 1 1 1 
Braintree 2 2 2 2 0 
Brighton 1 1 0 0 -1 
Brockton 1 1 3 1 2 
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Table H-13 Noise Complaint Line Summary 





































































































Town 2014 2015 Change 2014 to 

Calls Callers Calls Callers 2015 
Brookline 3 2 5 3 2 
Burlington 3 2 0 0 -3 
Cambridge 585 71 1,697 136 1,112 
Canton 21 4 10 2 -11 
Charlestown 5 3 6 3 1 
Chelsea 66 36 116 37 50 
Cohasset 46 14 110 12 64 
Danvers 0 0 8 2 8 
Dartmouth 1 1 0 0 -1 
Dedham 24 5 10 5 -14 
Dorchester 38 17 115 20 77 
Duxbury 1 1 1 1 0 
East Boston 354 106 250 69 -104 
East Bridgewater 0 0 1 1 1 
Essex 27 1 0 0 -27 
Everett 270 54 114 30 -156 
Fitchburg 0 0 1 1 1 
Framingham 25 2 19 2 -6 
Gloucester 5 1 4 1 -1 
Hamilton 2 1 5 2 3 
Hanover 1 1 1 1 0 
Harvard 1 1 0 0 -1 
Hingham 86 17 55 16 -31 
Hull 1,855 332 1,136 152 -719 
Hyde Park 50 16 28 7 -22 
Jamaica Plain 268 89 288 60 20 
Kingston 1 1 1 1 0 
Leominster 2 2 1 1 -1 
Lexington 1 1 0 0 -1 
Littleton 0 0 6 1 6 
Lunenburg 3 2 2 2 -1 
Lynn 482 5 424 13 -58 
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Table H-13 Noise Complaint Line Summary 





































































































Town 2014 2015 Change 2014 to 

Calls Callers Calls Callers 2015 
Lynnfield 2 1 4 3 2 
Malden 8 5 36 6 28 
Manchester 2 2 0 0 -2 
Marblehead 61 3 10 5 -51 
Marshfield 7 6 2 1 5 
Mattapan 1 1 6 1 5 
Medford 742 154 508 116 -234 
Medway 1 1 0 0 -1 
Melrose 1 1 8 4 7 
Middleton 3 2 1 1 -2 
Millis 0 0 1 1 1 
Milton 2,669 189 4,991 343 2,322 
Nahant 109 20 50 19 -59 
Natick 3 2 7 1 4 
Needham 0 0 7 2 7 
Newton 12 6 20 7 8 
Norton 0 0 1 1 1 
Norell 3 2 4 3 1 
Peabody 30 11 64 12 34 
Pembroke 0 0 1 1 1 
Quincy 27 17 89 11 62 
Randolph 6 2 1 1 -5 
Reading 2 2 0 0 -2 
Revere 86 29 57 25 -29 
Roslindale 127 27 285 55 158 
Roxbury 113 9 129 11 16 
Ruxbury 2 2 0 0 -2 
Salem 20 13 A 6 -13 
Saugus 0 0 1 1 1 
Scituate 4 4 3 3 -1 
Sharon 0 0 9 2 9 
Shirley 6 2 12 6 6 
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Table H-13 Noise Complaint Line Summary 













































































Town 2014 2015 Change 2014 to 

Calls Callers Calls Callers 2015 
Somerville 938 239 1,910 191 972 
South Boston 67 26 263 48 196 
South Easton 1 1 0 0 -1 
South End 272 35 216 38 -56 
Southborough 0 0 1 1 1 
Stoneham 0 0 7 2 7 
Stoughton 1 1 2 2 1 
Swampscott 5 3 3 3 -2 
Tewksbury 0 0 1 1 1 
Wakefield 1 1 0 0 -1 
Waltham 5 3 1 1 -4 
Watertown 541 72 298 34 -243 
Wayland 0 0 1 1 1 
Wellesley 1 1 0 0 -1 
Wenham 3 2 285 2 282 
West Roxbury 24 9 205 28 181 
Weston 1 1 0 0 -1 
Weymouth 83 7 Al 6 -42 
Wilmington 1 1 0 0 -1 
Winchendon 1 1 0 0 -1 
Winchester 246 31 733 24 487 
Winthrop 237 98 242 74 5 
Woburn 8 3 33 10 25 
Grand Total 12,855 2,084 17,685 1,903 4,830 





Source: Massport, HMMH 2015 


Cumulative Noise Index (CNI) 


Massport reports total annual fleet noise at Logan Airport, defined in the Logan Airport Noise Rules by a 
metric referred to as the CNI. The CNI is a single number representing the sum of the entire set of 
single-event noise levels experienced at the Airport over a full year of operation, weighted similarly to 
DNL so that activity occurring at night is penalized by adding an extra 10 dB to each event. This penalty is 
mathematically equivalent to multiplying the number of nighttime events by each aircraft by a factor of 
10. The Logan Airport Noise Rules define CNI in terms of Effective Perceived Noise Level (EPNL) and 
require that the index be computed for the fleet of commercial aircraft operating at Logan Airport 
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throughout the year. In addition, in EDRs and ESPRs, Massport reports partial CNI values of noise at 
Logan Airport, so that various subsets of the fleet (cargo, night operations, passenger jets, etc.) are 
identified (see Table H-14). 


The Noise Rules, adopted by Massport following public hearings held in February 1986, established a CNI 
limit of 156.5 Effective Perceived Noise Decibels (EPNdB). The CNI generally has decreased since 1990, 
remaining below that cap, with changes from year to year on the order of a few tenths of a decibel. The 
2015 CNI remains well below the cap of 156.5 EPNL. 


Appendix H, Noise Abatement H-72 


Boston-Logan International Airport 2015 EDR 





Table H-14 Cumulative Noise Index (EPNL) — 1990 to 2015 (limit 156.5) 





1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

































































Full CNI (Entire 156.4 155.8 155.55 155.3 155.4 155.3 155.1 1548 154.7 154.9 
Commercial Jet Fleet) 

Total Passenger Jets 1552 1548 1546 1544 1544 1542 1541 1539 153.7 153.9 
Total Cargo Jets 150.1 1489 1480 1479 1483 1488 1486 1475 1479 148.0 
Total Daytime 1525 1521 1524 1521 1521 1516 1512 1508 1504 1504 
Total Nighttime 1544 1534 1526 1524 1526 1529 1529 1525 1527 153.1 
Total Stage 2 Jets NA NA NA NA 1510 150.2 1494 1492 1477 147.1 
Total Stage 3 Jets NA NA NA NA 1534 1538 1538 1534 1538 1542 
Daytime Stage 2 NA NA NA NA 149.0 1485 1476 1465 1452 1441 
Nighttime Stage 2 NA NA NA NA 146.7 1451 1448 1458 1441 1440 
Daytime Stage 3 NA NA NA NA 149.1 1488 1487 1488 1489 149.2 
Nighttime Stage 3 NA NA NA NA 1514 1521 1522 1515 1521 1525 
Passenger Jet Stage 2 NA NA NA NA 1505 1499 1492 1489 1475 1468 
Passenger Jet Stage 3 NA NA NA NA 152.2 1523 1523 1522 1526 153.0 
Cargo Jet Stage 2 NA NA NA NA 141.5 1374 1368 1374 139.0 1345 
Cargo Jet Stage 3 NA NA NA NA 1473 1485 1483 1470 1473 1479 
Daytime Passenger NA 1520 1522 1520 1520 1515 1511 1506 1501 150.1 
Nighttime Passenger NA 1516 1509 1506 1508 151.0 1510 1511 1512 1516 
Daytime Cargo 1371 1371 1376 1352 1361 1380 1367 1362 1380 1382 
Nighttime Cargo 1499 1486 1476 1476 1480 1484 1483 1471 1475 1476 
Daytime Passenger Stage 2 NA NA NA NA 1489 1484 1476 1465 1450 143.9 
Daytime Passenger Stage 3 NA NA NA NA 149.0 1485 1484 1485 1486 149.0 





Nighttime Passenger Stage 2 NA NA NA NA 149.0 1485 1484 1485 1428 143.7 





Nighttime Passenger Stage 3 NA NA NA NA 1494 1499 1501 1498 1505 1508 














Daytime Cargo Stage 2 NA NA NA NA 1283 1267 1246 1264 1316 1315 
Daytime Cargo Stage 3 NA NA NA NA 135.3 137.7 1364 135.7 1369 137.1 
Nighttime Cargo Stage 2 NA NA NA NA 141.3 137.0 1365 137.0 1382 1315 
Nighttime Cargo Stage 3 NA NA NA NA 147.0 1481 1480 1466 1469 1475 
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Table H-14 Cumulative Noise Index (EPNL) — 1990 to 2015 (limit 156.5) 

























































































2000 2001 2002 2003 2004 «+2005 2006 2007 #2008 2009 
Full CNI (Entire 154.7. 154.1 153.2 152.7. 153.4 153.2 152.6 152.7 152.9 152.3 
Commercial Jet Fleet) 
Total Passenger Jets 1536 1529 1518 1513 1522 1521 1514 1515 1519 151.1 
Total Cargo Jets 148.2 1478 1474 1471 #1470 1466 1465 1464 1461 145.9 
Total Daytime 1495 1490 1485 1480 1485 1482 1475 1472 1476 147.1 
Total Nighttime 153.1 1524 1513 1509 151.7 1516 1510 1512 1514 150.7 
Total Stage 2 Jets 1247 1215 1143 1141 = 1181 NA NA NA NA NA 
Total Stage 3 Jets 1547 1541 1532 1527 1534 1532 1526 1527 1529 152.3 
Daytime Stage 2 1226 119.3 1112 113.7 1094 NA NA NA NA NA 
Nighttime Stage 2 1205 1173 1114 £1032 1175 NA NA NA NA NA 
Daytime Stage 3 1495 1490 1485 1480 1485 1482 1475 1472 1476 147.1 
Nighttime Stage 3 153.1 1524 1513 1509 151.7 1516 1510 1512 1514 150.7 
Passenger Jet Stage 2 124.2 116.3 NA NA NA NA NA NA NA NA 
Passenger Jet Stage 3 1536 1529 1518 1513 1522 1521 1514 1515 1519 151.1 
Cargo Jet Stage 2 1148 1199 1143 1141 1181 NA NA NA NA NA 
Cargo Jet Stage 3 148.2 1478 1474 1471 1470 1466 1465 1464 1461 145.9 
Daytime Passenger 149.3 148.7 = 148.2 1477 = 148.2 1479 1472 1469 1473 146.8 
Nighttime Passenger 1516 1508 1494 1488 1500 1501 1493 149.7 150.0 149.1 
Daytime Cargo 1375 1371 1370 1362 135.7 1358 1355 1358 1358 135.2 
Nighttime Cargo 1478 1474 1470 1468 1467 1462 1461 1460 1456 145.5 
Daytime Passenger 122.3 115.0 NA NA NA NA NA NA NA NA 
Stage 2 
Daytime Passenger 1492 1487 1482 1477 1482 1479 1472 1469 1473 146.8 
Stage 3 
Nighttime Passenger 119.8 110.2 NA NA NA NA NA NA NA NA 
Stage 2 
Nighttime Passenger 1516 1508 1494 1488 1500 1501 1493 149.7 150.0 149.1 
Stage 3 
Daytime Cargo Stage 2 1111 461173 ©1112 ©1137 8=1094 NA NA NA NA NA 
Daytime Cargo Stage 3 1375 137.0 1370 1361 135.7 1358 1355 1358 1358 135.2 
Nighttime Cargo Stage2 1123 1164 1114 1032 1175 NA NA NA NA NA 
Nighttime Cargo Stage3 1478 1474 1470 1468 1467 1462 1461 1460 1456 145.5 

Appendix H, Noise Abatement H-74 


Boston-Logan International Airport 2015 EDR 





Table H-14 Cumulative Noise Index (EPNL) — 1990 to 2015 (limit 156.5) 

























































































2010 2011 2012 2013 2014 2015 Change 2014 to 2015 

Full CNI (Entire 151.9 152.1 152.2 152.3 152.9 152.7 -0.2 
Commercial Jet Fleet) 
Total Passenger Jets 150.9 150.6 151.3 1514 152.2 152.0 -0.2 
Total Cargo Jets 145.1 146.7 144.9 145.1 144.5 144.2 -0.3 
Total Daytime 146.8 146.9 147 147.0 147.5 147.2 -0.3 
Total Nighttime 150.3 150.6 150.6 150.8 151.3 151.2 -0.1 
Total Stage 2 Jets 113.6 110.8 104.9 111.3 NA NA NA 
Total Stage 3 Jets 151.9 152.1 152.2 152.3 152.9 152.7 -0.2 
Daytime Stage 2 103.6 NA 104.9 101.4 NA NA NA 
Nighttime Stage 2 113.1 110.8 NA 110.8 NA NA NA 
Daytime Stage 3 146.8 146.9 147 147.0 147.5 147.2 -0.3 
Nighttime Stage 3 150.3 150.6 150.6 150.8 151.3 151.2 -0.1 
Passenger Jet Stage 2 NA NA 104.9 1014 NA NA NA 
Passenger Jet Stage 3 150.9 150.6 151.3 1514 152.2 152.0 -0.2 
Cargo Jet Stage 2 113.6 110.8 NA 110.8 NA NA NA 
Cargo Jet Stage 3 145.1 146.7 144.9 145.1 144.5 144.2 -0.3 
Daytime Passenger 146.6 146.5 146.8 146.8 147.3 147.0 -0.3 
Nighttime Passenger 149.0 148.5 149.4 149.6 150.5 150.3 -0.2 
Daytime Cargo 134.5 136.6 134 133.6 134.9 1344 -0.5 
Nighttime Cargo 144.7 146.3 144.5 144.8 144.0 143.7 -0.3 
Daytime Passenger NA NA 104.9 1014 NA NA NA 
Stage 2 
Daytime Passenger 146.6 146.5 146.8 146.8 147.3 147.0 -0.3 
Stage 3 
Nighttime Passenger NA NA NA NA NA NA NA 
Stage 2 
Nighttime Passenger 149.0 148.5 149.4 149.6 150.5 150.3 -0.2 
Stage 3 
Daytime Cargo Stage 2 103.6 NA NA NA NA NA NA 
Daytime Cargo Stage 3 1344 136.6 134 133.6 134.9 1344 -0.5 
Nighttime Cargo Stage 2 113.1 110.8 NA 110.8 NA NA NA 
Nighttime Cargo Stage 3 144.7 146.3 144.5 144.8 144.0 143.7 -0.3 

Source: _HMMH, 2015. 

Notes: | GA and non-jet aircraft are not included in the calculation. 

NA = Not available. 
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Flight Track Monitoring Report 


As part of its ongoing commitment to mitigate noise at Logan Airport, Massport has undertaken 
evaluating the flight tracks of turbojet aircraft engaged in the implementation of established FAA noise 
abatement procedures. As is true for any airport operator, however, Massport has no authority to control 
where individual aircraft actually fly. That remains the responsibility of the FAA, while the individual pilots 
are responsible for safely executing the FAA's instructions. The flight procedures, which are used by the 
Air Traffic Control (ATC) staff at Boston Tower to achieve desired noise abatement tracks, are contained in 
the FAA’s Tower Order (BOS TWR 7040.1). 


This is the thirteenth annual report for flight track monitoring. Prior to 2002, Massport had issued 
semi-annual reports, an outgrowth of the Flight Track Monitoring Program study. That study was 
contained in the Generic Environmental Impact Report filed with Massachusetts Environmental Policy Act 
(MEPA) in July 1996, and was the subject of two Community Working Group workshops in September and 
October 1996. The thirteenth annual report was published in Appendix H, Noise Abatement in the 

2014 EDR. The information for 2014 is repeated in this report for reference. The period covered by this 
2015 EDR is January 1, 2015 through December 31, 2015. 


The purpose of the ongoing monitoring program is to identify any systematic changes in flight tracks that 
may occur and to reduce flight track dispersion, where appropriate. The next report will cover the period 
January 1, 2016 through December 31, 2016, and will be included in the 2016 ESPR. 


FAA Air Traffic Control (ATC) Procedures 


FAA Tower Order BOS TWR 7040.1 entitled “Noise Abatement” describes the series of noise abatement 
policies, rules, regulations, and the procedures to be followed by the FAA air traffic controllers in meeting 
their designated responsibilities to be “a good neighbor, while meeting our operational objectives/ 
responsibilities to the National Airspace System.” Section 7.a.3 of the Order, subtitled “Turbojet Departure 
Noise Abatement Procedures,” states that all turbojet departures shall be issued the Standard Instrument 
Departure (SID) procedure appropriate for the departure runway. They are paraphrased from the LOGAN 
NINE SID?° below. 


Note in the descriptions that follow that terms such as “BOS 2 DME” are used frequently. Here, BOS refers 
to an aid to navigation known as the BOSTON VORTAC, a radio beacon physically located on Logan 
Airport near the eastern shoreline between the ends of Runways 27 and 33L (see Figure H-14). DME 
refers to “Distance Measuring Equipment,” a co-located aid to navigation that provides pilots with a 
cockpit display of the number of nautical miles that the aircraft is from the designated radio beacon. Thus, 
BOS 2 DME means an aircraft should be two nautical miles away from the BOS. The term “vectored” 
means the pilot is assigned to fly a magnetic heading given by and at the discretion of the FAA air traffic 
controller to maintain the safe separation of aircraft. “MSL” is defined as feet above mean sea level and is 
the indicator of aircraft altitude used both by the pilot in the cockpit and the air traffic controller on the 
ground. 


16 Accessed 04/07/2016 
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During 2010, several of the conventional-only (or radar vector) and RNAV procedures from the Boston 
Logan Airport Noise Study Categorical Exclusion (CATEX)!” were implemented. There are eight new RNAV 
procedures for departures from Logan Airport. These eight procedures are used by aircraft departing 
Runways 4R, 9, 15R, 22L, 22R, 27, and 33L (Runways 27 and 33L were added in 2014). These procedures 
primarily affected departures flying over the North and South shores and were designed to increase the 
amount of jet traffic crossing back over land above 6,000 feet to minimize noise impacts to communities. 
A ninth RNAV procedure, which is used by Runway 27, has been in use at the Airport and has been 
modified several times. 


For departures, the conventional procedures (flown by non-RNAV equipped aircraft) from the 
LOGAN NINE SID are: 


For Runway AR, climb heading 036 degrees to BOS 4 DME, then turn right to a heading of 090 
degrees, and then expect radar vectors to assigned route/navaid/fix. Aircraft that are initially vectored 
over water can expect to cross the coastline above 6,000 MSL before proceeding on course. 


For Runway 9, climb heading 093 degrees, and then expect radar vectors to assigned route/navaid/fix. 
Aircraft that are initially vectored over water can expect to cross the coastline above 6,000 MSL before 
proceeding on course. 


For Runway 14, climb heading 142 degrees to BOS 1 DME, then turn left to heading 120 degrees, then 
expect radar vectors to assigned route/navaid/fix. Aircraft that are initially vectored over water can 
expect to cross the coastline above 6,000 MSL before proceeding on course. 


For Runway 15R, climb heading 151 degrees to BOS 1 DME then turn left to 120 degrees, then expect 
radar vectors to assigned route/navaid/fix. Aircraft that are initially vectored over water can expect to 
cross the coastline above 6,000 MSL before proceeding on course. 


For Runways 22R and 22L, climbing left turn to a heading of 140 degrees, then expect radar vectors to 
assigned route/navaid/fix. Aircraft that are initially vectored over water can expect to cross the 
coastline above 6,000 MSL before proceeding on course. 


For Runway 33L, climb heading 331 degrees to BOS 2 DME then turn left to 316 degrees, then expect 
radar vectors to assigned route/navaid/fix. 


For Runway 27, climb heading 273 to BOS 2.2 DME, then turn left heading 235 degrees, then expect 


radar vectors to assigned route/navaid/fix. 


The RNAV procedures (used only by Turbojets)!® and the runways they serve: 


BLZZR THREE — Runways 4L, 9, 15R, 22L, 22R, 27, and 33L: This procedure directs most jet traffic in a 
well-defined flight corridor over the ocean and crossing back over the South Shore near Cohasset and 
Scituate. 


BRUWN FOUR — Runways 4L, 9, 15R, 22L, 22R, 27, and 33L: This procedure directs most jet traffic in a 
well-defined flight corridor over the ocean towards Cape Cod. 


17 Federal Aviation Administration (FAA) Boston Logan Airport Noise Study Categorical Exclusion Record of Decision 
(CATEX ROD), Issued October 16, 2007 
18 These are the procedures as defined on April 7, 2016. Procedures may be adjusted at points throughout the year. 
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CELTK FOUR — Runways 4L, 9, 15R, 22L, 22R, 27, and 33L: This procedure directs most jet traffic in a 
well-defined flight corridor over the ocean. 


HYLND FOUR — AL, 9, 15R, 22L, 22R, 27, and 33L: This procedure directs most jet traffic in a 
well-defined flight corridor over the ocean and crossing back over the North Shore near Beverly. 


LBSTA FOUR — AL, 9, 15R, 22L, 22R, 27, 33L: This procedure directs most jet traffic in a well-defined 
flight corridor over the ocean and crossing back over the North Shore near Manchester and 
Gloucester. 


PATSS FOUR — 4L, 9, 15R, 22L, 22R, 27, 33L: This procedure directs most jet traffic in a well-defined 
flight corridor over the ocean and crossing back over the South Shore near Cohasset and Scituate. 


REVSS THREE — 4L, 9, 15R, 22L, 22R, 27, 33L: This procedure directs most jet traffic in a well-defined 
flight corridor over the ocean and crossing back over the South Shore near Cohasset and Scituate. 


SSOXS FOUR — 4L, 9, 15R, 22L, 22R, 27, 33L: This procedure directs most jet traffic in a well-defined 
flight corridor over the ocean and crossing back over the South Shore over Marshfield. 


WYLYY TWO - 27: This procedure directs most jet traffic in a well-defined flight corridor on a heading 
of 273 degrees then a turn to 235 degrees over South Boston. 


These brief procedural statements form the basis of the verbal instructions and flight clearances that are 
passed from controller to pilot to achieve reduced noise in the communities surrounding Logan Airport 
while also maintaining the safe and efficient flow of aircraft in and out of the Airport. However, 
consistency with which these procedures are used varies due to air traffic demands, controller workloads, 
weather conditions, and other operational factors, as noted in the Flight Track Monitoring Program Study. 


Figure H-14 presents the gates used in the analysis for the Flight Track Monitoring Report. These gates 
are virtual vertical planes, which are used in the analysis to capture the aircraft flight paths. The gates are 
defined using a geographic coordinate for each end of the gate along with a floor and a ceiling altitude. 
The gates also capture direction of flights (in or out). The edges of each gate in Figure H-14 point in the 
direction that the aircraft is coming from. This information is used to evaluate the performance of the 
flight procedures off each runway end and is presented below. Figure H-14 also displays the BOS 
location, which is used for the distance measurements for the conventional procedures. 


The RNAV procedures are still captured by the original flight track monitoring gates. Traffic crossing over 
the North Shore passes through the Marblehead Gate and traffic passing over the South Shore passes 
through the Hull 2, Hull 3, and Cohasset Gates. Turbojets departing Runway 27 on the RNAV pass through 
the Runway 27 gates and the new Runway 33L RNAV flight tracks still pass between the Somerville and 
Everett gates as expected. 
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Statistical Analyses of Flight Tracks - Runway 4R 


The Nahant Gate (Figure H-14) monitors aircraft after the first turn at 4 DME. The Swampscott and 
Marblehead Gates monitor northbound shoreline crossings, while the Hull 2, Hull 3, and Cohasset Gates 
monitor southbound shoreline crossings. 


Tables H-15a and H-15b show that Runway 4R departures for 2015 were concentrated, with 99.2 percent 
“over the Causeway,” and about 0.3 percent over the south end of the gate compared to 99.0 percent 
over the Causeway in 2014 and 0.2 percent over the south end of the gate. Departures through the north 
end of the gate decreased from 0.8 percent in 2014 to 0.5 percent in 2015. 


Table H-15a Runway 4R Nahant Gate Summary for 2014 


Number of Tracks Total Number of Tracks Percentage of Tracks 

Through Gate Segment Through Gate Through Gate Segment 

North End of Gate 54 6,787 0.8% 
Over Causeway 6,717 6,787 99.0% 
South End of Gate 16 6,787 0.2% 
Total 6,787 6,787 100.00% 


Source: Massport, HMMH 2014. 


Table H-15b = Runway 4R Nahant Gate Summary for 2015 


Number of Tracks Total Number of Tracks Percentage of Tracks 

Through Gate Segment Through Gate Through Gate Segment 

North End of Gate 35 6,851 0.5% 
Over Causeway 6,797 6,851 99.2% 
South End of Gate 19 6,851 0.3% 
Total 6,851 6,851 100.00% 


Source: Massport, HMMH 2015. 


Table H-16a and H-16b show how many of the shoreline crossings from Runway 4R were above 6,000 
feet. For 2015, 97.2 percent of the flights were above 6,000 feet compared to 96.9 percent in 2014. The 
Swampscott gate had 23.3 percent of flights above 6,000 feet in 2015 compared to 24.2 percent in 2014. 
The number of flights through the Swampscott gate decreased in 2015 (124 in 2014, down to 116 in 
2015). The crossing percentage for this gate is historically lower than most gates due to its proximity to 
the Nahant gate itself. As seen in Figure H-14, the Swampscott gate is adjacent to the Nahant gate and 
aircraft would have to climb very quickly to be above 6,000 feet when crossing the Swampscott gate. 
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Table H-16a Runway 4R Shoreline Crossings Above 6,000 Feet for 2014 























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Swampscott Gate 124 30 24.2% 
Marblehead Gate 2,856 2,817 98.6% 
Hull 2 Gate 280 280 100.0% 
Hull 3 Gate 856 855 99.9% 
Cohasset Gate 181 181 100.0% 
Total 4,297 4,163 96.9% 





Source: Massport, HMMH 2014. 





Table H-16b =Runway 4R Shoreline Crossings Above 6,000 Feet for 2015 























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Swampscott Gate 116 27 23.3% 
Marblehead Gate 2,770 2,735 98.7% 
Hull 2 Gate 345 345 100.0% 
Hull 3 Gate 1,034 1,033 99.9% 
Cohasset Gate 196 196 100.0% 
Total 4,461 4,336 97.2% 





Source: Massport, HMMH 2015. 


Statistical Analyses of Flight Tracks - Runway 9 


The Winthrop 1 and Winthrop 2 gates (Figure H-14) monitor early turns for departures off Runway 9. The 


Revere, Swampscott, or Marblehead gates monitor northbound shoreline crossings, while the Hull 2, Hull 


3, or Cohasset gates monitor southbound shoreline crossings. 


Tables H-17a and H-17b show how many tracks turned prior to the BOS 2 DME. Northbound turns before 
BOS 2 DME pass through the Winthrop 1 Gate. Southbound traffic would pass through the Winthrop 2 Gate. In 
2015, between both gates there were a total of 44 such turns, 0.1 percent. In 2014, 52 tracks or 0.1 percent of 


the total also crossed these gates. 
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Table H-17a_ = Runway 9 Gate Summary — Winthrop Gates 1 and 2 for 2014 


Number of Number of Tracks Percent Turning 

Departure Tracks Through Gate Before BOS 2 DME 

Winthrop 1 Gate 44,979 27 0.1% 
Winthrop 2 Gate 44,979 25 0.1% 
Total 44,979 52 0.1% 


Source: Massport, HMMH 2014. 


Table H-17b Runway 9 Gate Summary — Winthrop Gates 1 and 2 for 2015 


Number of Number of Tracks Percent Turning 

Departure Tracks Through Gate Before BOS 2 DME 

Winthrop 1 Gate 45,371 20 <0.1% 
Winthrop 2 Gate 45,371 24 0.1% 
Total 45,371 44 0.1% 


Source: Massport, HMMH 2015. 


Table H-18a and H-18b indicate that 99.3 percent of Runway 9 departures were above 6,000 feet when 
crossing the shoreline in 2015, compared with 98.5 percent in 2014. The number of Runway 9 departures 
crossing back over the South Shore increased from 31,370 in 2014 to 33,807 in 2015. 


An increase in the percentage above 6,000 feet occurred at the Revere gate (46.7 percent in 2014 to 
60.6 percent in 2014) and a slight increase at the Hull 2 gate (99.0 percent in 2014 to 99.4 percent in 
2015). 


The number of crossings increased for the Revere gate (45 in 2014 to 60 in 2015) and increased at the 
Swampscott gate (316 in 2014 to 435 in 2015). The Marblehead gate had an increase in crossings (from 
10,596 in 2014 to 11,333 in 2015), and an increase in the percent above 6,000 feet (from 99.6 percent in 
2014 to 99.7 percent in 2015). Both the Hull 2 and Hull 3 gates had an increase in crossings compared to 
2014. Hull 2 increased from 1,939 in 2014 to 2,120 in 2015 and Hull 3 increased from 4,318 in 2014 to 
4,834 in 2014. The Hull 2 crossing percentage increased slightly from 99.0 percent in 2014 to 99.4 percent 
in 2015, and the Hull 3 gate crossings increased from 95.6 percent to 98.1 percent. The crossings through 
the Cohasset gate increased (from 14,156 in 2014 to 15,019 in 2015) and the percent above 6,000 feet 
increased slightly from 98.9 percent in 2014 to 99.8 percent in 2015. 
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Table H-18a = Runway 9 Shoreline Crossings Above 6,000 Feet for 2014 


























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

| Revere Gate 45 21 46.7% 
Swampscott Gate 316 278 88.0% 
Marblehead Gate 10,596 10,552 99.6% 
Hull 2 Gate 1,939 1,920 99.0% 
Hull 3 Gate 4,318 4,126 95.6% 
Cohasset Gate 14,156 13,994 98.9% 
Total 31,370 30,891 98.5% 





Source: Massport, HMMH 2014 





Table H-18b = Runway 9 Shoreline Crossings Above 6,000 Feet for 2015 


























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Revere Gate 66 40 60.6% 
Swampscott Gate 435 398 91.5% 
Marblehead Gate 11,333 11,298 99.7% 
Hull 2 Gate 2,120 2,108 99.4% 
Hull 3 Gate 4,834 4,742 98.1% 
Cohasset Gate 15,019 14,993 99.8% 
Total 33,807 33,579 99.3% 





Source: Massport, HMMH 2015. 


Statistical Analyses of Flight Tracks - Runway 15R 


After takeoff, Runway 15R departures turn left approximately 30 degrees to avoid Hull, head out over 
Boston Harbor, and return back over the shore through the Swampscott and Marblehead Gates 

(Figure H-14) to the north, or through the Hull 2, Hull 3, and Cohasset Gates to the south. Tables H-19a 
and H-19b indicate that 99.4 percent of Runway 15R departures were above 6,000 feet when crossing the 
shoreline in 2015, compared with 98.2 percent in 2014. At 98.3 percent, the percent above 6,000 feet for the 
Swampscott Gate decreased in 2015, from 99.2 percent in 2014. The Marblehead gate had an increase in 
crossings (from 1,638 in 2014 to 2,025 in 2015) and achieved 100 percent compliance above 6,000 feet. The 
Hull 2 gate percentage remained at 100 percent in 2015, and the Hull 3 gate increased from 83.2 percent in 
2014 to 94.3 percent in 2015. The Cohasset gate had an increasein crossings (from 2,207 in 2014 to 2,554 in 
2015) and the percent above 6,000 feet increased from 98.1 percent to 99.6 percent. 
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Table H-19a = Runway 15R Shoreline Crossings Above 6,000 Feet for 2014 























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Swampscott Gate 120 119 99.2% 
Marblehead Gate 1,638 1,636 99.9% 
Hull 2 Gate 4 4 100.0% 
Hull 3 Gate 191 159 83.2% 
Cohasset Gate 2,207 2,166 98.1% 
Total 4,160 4,084 98.2% 





Source: Massport, HMMH 2014. 





Table H-19b Runway 15R Shoreline Crossings Above 6,000 Feet for 2015 























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Swampscott Gate 179 176 98.3% 
Marblehead Gate 2,025 2,025 100.0% 
Hull 2 Gate 14 14 100.0% 
Hull 3 Gate 282 266 94.3% 
Cohasset Gate 2,554 2,544 99.6% 
Total 5,054 5,025 99.4% 





Source: Massport, HMMH 2015. 


Statistical Analyses of Flight Tracks - Runways 22R and 22L 


The Squantum 2 and Hull 1 Gates (Figure H-14) are used to monitor the turn to 140 degrees over Boston 
Harbor and north of Hull. The shoreline gates are used to monitor shoreline crossings, as for Runways 4R, 
9, and 15R above. 


Tables H-20a and H-20b show the dispersion of the jet departures from Runways 22R and 22L as they 
pass through the Squantum 2 Gate. The first segment of the gate is the northernmost segment and is 
primarily over Boston Harbor. The other segments extend southward toward Quincy. The percentage of 
tracks passing through the first two segments of this gate decreased from 89.5 percent in 2014 to 

89.2 percent in 2015. 
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Table H-20a = Runways 22R and 22L Squantum 2 Gate Summary for 2014 
Number of Tracks Total Number of Tracks Percentage of Tracks 
Through Gate Segment Through All Gate Through Gate Segment 
Segments 
0 - 12,000 ft 2,297 44,093 5.2% 
12,000 - 14,000 ft 37,161 44,093 84.3% 
14,000 - 21,000 ft 4,594 44,093 10.4% 
21,000 - 27,000 ft 4l 44,093 0.1% 
Total 44,093 44,093 100.0% 
Source: Massport, HMMH 2014. 
Note: Percentages sum to more than 100 percent due to rounding. 
Table H-20b Runways 22R and 22L Squantum 2 Gate Summary for 2015 
Number of Tracks Total Number of Tracks Percentage of Tracks 
Through Gate Segment Through All Gate Through Gate Segment 
Segments 
0 - 12,000 ft 3,183 53,958 5.9% 
12,000 - 14,000 ft 44,923 53,958 83.3% 
14,000 - 21,000 ft 5,806 53,958 10.8% 
21,000 - 27,000 ft 46 53,958 0.1% 
Total 53,958 53,958 100.0% 
Source: Massport, HMMH 2015. 
Note: Percentages sum to more than 100 percent due to rounding. 


Tables H-21a and H-21b show that the percent of tracks crossing north of the Hull peninsula as they 
passed through the Hull 1 Gate was 98.9 percent in 2014 and 98.8 percent in 2015. 





Table H-21a 


Runways 15R, 22R, and 22L Hull 1 Gate Summary — North of Hull Peninsula for 2014 





Number of Tracks 


Total Number of Tracks 


Percentage of Tracks 














Through Gate Segment Through Gate Through Gate Segment 
North of Hull Peninsula 50,327 50,909 98.9% 
Over Hull 582 50,909 11% 
Total 50,909 50,909 100.0% 
Source: Massport, HMMH 2014 
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Table H-21b Runways 15R, 22R, and 22L Hull 1 Gate Summary — North of Hull Peninsula for 2015 














Number of Tracks Total Number of Tracks Percentage of Tracks 

Through Gate Segment Through Gate Through Gate Segment 

| North of Hull Peninsula 61,537 62,259 98.8% 
Over Hull 722 62,259 1.2% 
Total 62,259 62,259 100.0% 





Source: Massport, HMMH 2015. 


Tables H-22a and H-22b indicate that 99.7 percent of Runway 22R/22L departures were above 6,000 feet 
when crossing the shoreline in 2015, compared with 98.9 percent in 2014. For the Revere gate, the percent 
above 6,000 feet increased from 95.9 percent in 2014 to 97.6 percent in 2015. The Swampscott gate 
increased from 99.1 percent in 2014 to 100 percent in 2015. The Marblehead gate had an increasein 
crossings (from 11,027 in 2014 to 13,932 in 2015) and the percent above 6,000 feet remained the same as 
2011 at 100 percent. The Hull 2 gate decreased in percent above 6,000 feet from 96.3 percent in 2013 to 
91.3 percent in 2014. The Hull 3 gate decreased in percent above 6,000 feet from 91.3 percent in 2014 to 
87.5 percent in 2015. The number of crossings for the Cohasset gate increased (17,117 in 2014 to 20,704 
in 2015) and the percentage slightly increased from 98.9 percent in 2014 to 99.7 percent in 2015. 





Table H-22a = Runways 22R and 22L Shoreline Crossings Above 6,000 Feet for 2014 


























Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

| Revere Gate 73 70 95.9% 
Swampscott Gate 444 440 99.1% 
Marblehead Gate 11,027 11,021 99.9% 
Hull 2 Gate 23 21 91.3% 
Hull 3 Gate 1,318 1227 93.1% 

| Cohasset Gate 17,117 16,904 98.8% 
Total 30,002 29,683 98.9% 





Source: Massport, HMMH 2014. 
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Table H-22b Runways 22R and 22L Shoreline Crossings Above 6,000 Feet for 2015 


Number of Tracks Number Above Percentage Above 

Through Gate 6,000 ft 6,000 ft 

Revere Gate 127 124 97.6% 
Swampscott Gate 1114 1114 100.0% 
Marblehead Gate 13,932 13,929 100.0% 
Hull 2 Gate 32 28 87.5% 
Hull 3 Gate 2,119 2057 97.1% 
Cohasset Gate 20,704 20,651 99.7% 
Total 38,028 37,903 99.7% 


Source: Massport, HMMH 2015. 


Runway 27 


On September 15, 1996, the FAA implemented a new departure procedure for Runway 27 called the 
WYLYY RNAV procedure. In accordance with the provisions of the ROD issued for the Runway 27 
Environmental Impact Statement, Massport has been providing on-going radar flight track data and 
analysis to the FAA with respect to the procedure. 


In 2012, for the first time since 1997 when flight track monitoring began, each gate (Gates A through E) 
averaged over 68 percent for every month the Airport had all runways open and for the annual average. 
The percent of flight tracks through all gates (a number tracked but not required per the 1996 ROD) 
rounded up to 68 percent for the last two months of 2011 and continued for all of 2012. The FAA had 
discussed these data internally and concluded that acceptable flight track dispersion had been achieved 
and that no subsequent action by FAA is required per the 1996 ROD requirements.1° 


Massport will continue to provide Tables H-23a and H-23b in the subsequent annual reports. 

Table H-23a presents the conformance results for the Runway 27 corridor for 2013 and Table H-23b for 
2014. The average percentage of tracks through the corridor was 76.8 percent for 2014 and 83.7 percent 
for 2015. 


Each gate is further from the runway and falls along the procedure. The gates also increase in width as the 
distance is increased along the flight path and they form a noise abatement corridor. A consistent 
percentage of traffic through each gate means that flights are not entering the corridor late or exiting the 
corridor too early. The average percent through each gate was 92.2 percent in 2014 and 95.1 percent in 
2015, which means that the majority of the traffic remained in the corridor. 


19 Logan Airport Runway 27 Advisory Committee Meeting - January 23, 2012 meeting minutes 
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Table H-23a = Runway 27 Corridor Percent of Tracks Through Each Gate for 2014 


















































Month Total# Total#of Percent Average 
i Tracks of Gate A GateB GateC GateD Gate E Roene 
Tracks Through Tracks Through 
All Gates Through 1,4001 2,200! 2,900! 4,700! 6,300! Each 
All Gates Gate 
January 1,841 1,396 75.8% 78.0% 91.6% 95.8% 97.7% 97.3% 92.1% 
February 2,132 1591 74.6% 78.0% 90.9% 95.2% 97.1% 96.1% 91.4% 
March 1461 1,134 776% 804% 92.0% 96.9% 98.0% 97.0% 92.9% 
April 1,609 1,237 76.9% 80.1% 91.9% 95.3% 96.7% 96.1% 92.0% 
May 1301 1045 80.3% 82.5% 93.4% 97.7% 98.6% 98.1% 94.1% 
June 1135 863 76.0% 784% 91.0% 95.2% 974% 97.1% 91.8% 
July 1192 876 73.5% 75.5% 89.1% 94.1% 96.5% 95.6% 90.2% 
August 1033 770 745% 76.7% 89.5% 96.1% 98.4% 97.6% 91.6% 
Septembe 1381 1117 80.9% 83.1% 91.8% 94.7% 96.0% 95.9% 92.3% 
a 
October 1,836 1373 74.8% 78.2% 91.1% 95.0% 97.3% 96.2% 91.6% 
November 2,797 2,194 784% 81.3% 92.8% 96.1% 97.6% 97.0% 92.9% 
December 1,410 1,100 78.0% 80.6% 92.8% 96.8% 98.2% 97.3% 93.1% 
Average 1,594 1,225 76.8% 79.4% 91.5% 95.7% 97.5% 96.8% 92.2% 





Source: Massport, HMMH 2014. 
Notes: Gray shading indicates the percentage rounds up to 68 percent or greater. 
1 Width of each gate in feet. 
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Table H-23b ~=Runway 27 Corridor Percent of Tracks Through Each Gate for 2015 


















































Month Total Total# Percent Average 
Pasa ae es Gate A GateB GateC GateD Gate E me 

Through Through 1,400 2,200! 2,900! 4,700! 6,300! Each 

All Gates All Gates Gate 

January 2,586 2,118 81.9% 2,212 2,435 2,524 2,560 2,538 94.9% 

| February 3,142 2604 82.9% 2,725 2,944 3,059 3,111 3,076 94.9% 
| March 2,706 2,207 81.6% 2,314 2,547 2,633 2,675 2,642 94.7% 
April 1,245 1,059 85.1% 1,100 1,189 1,222 1,235 1,224 95.9% 
May 685 539 78.7% 581 647 649 657 640 92.7% 
June 772 642 83.2% 681 727 747 760 753 95.0% 

| July 1005 837 83.3% 868 954 975 995 989 95.1% 
August 996 861 86.4% 891 940 968 984 980 95.6% 
September 855 721 84.3% 742 809 834 846 840 95.2% 
October 1,821 1569 86.2% 1,604 1,736 1,794 1,806 1,793 95.9% 
November 1,868 1,612 86.3% 1,650 1,789 1,826 1,848 1,831 95.8% 
December 1,634 1,379 84.4% 1,410 1,563 1,603 1,611 1,592 95.2% 
Average 1,610 1,346 83.7% 1,398 1,523 1,570 1,591 1,575 95.1% 





Source: Massport, HMMH 2015. 
Notes: Gray shading indicates the percentage rounds up to 68 percent or greater. 
1 Width of each gate in feet. 


Statistical Analyses of Flight Tracks — Runway 33L 


The Somerville and Everett Gates (Figure H-14) extend from BOS 2 DME to BOS 5 DME and are used to 
monitor the departure procedure for Runway 33L. Turns to the left prior to the BOS 5 DME would pass 
through the Somerville Gate. Turns to the right prior to the BOS 5 DME would pass through the Everett 
Gate. 


Tables H-24a and H-24b indicate the percentage of tracks turning before BOS 5 DME decreases from 
2.0 percent in 2014 to 1.7 percent in 2015. The total number of tracks decreased from 25,412 in 2014 to 
24,203 in 2015. 
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Table H-24a Runway 33L Gates — Passages Below 3,000 Feet for 2015 














Number of Number of Percentage of 

Departure Tracks Tracks Turning Tracks Turning 

Before BOS 5 DME Before BOS 5 DME 

Everett Gate 25,412 229 0.9% 
Somerville Gate 25,412 285 1.1% 
Total 25,412 514 2.0% 





Source: Massport, HMMH 2015. 





Table H-24b Runway 33L Gates — Passages Below 3,000 Feet for 2015 














Number of Number of Percentage of 

Departure Tracks Tracks Turning Tracks Turning 

Before BOS 5 DME Before BOS 5 DME 

Everett Gate 24,203 205 0.8% 
Somerville Gate 24,203 197 0.8% 
Total 24,203 402 1.7% 





Source: Massport, HMMH 2015. 


Table H-25 provides the level of traffic off each runway end in 2014 and 2015. These percent's represent 
the amount of activity experienced off each runway end for a given year. 
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Table H-25 Runway Usage by Runway End 


















































2014 2015 
By RunwayEnd _ Operations(s) Total % of Total Total % of Total 
Flights Flights 
O4L R4L A + R22RD 67,385 18.5% 74,695 20.0% 
O4R R4R A + R22L D 52,984 14.6% 52,664 14.1% 
09 RIA+R27D 21,220 5.8% 20,892 5.6% 
14 N/A 0 0.0% 0 0.0% 
15L R15LA + R33R D 69 0.0% 123 0.0% 
15R RI5RA + R33LD 34,887 9.6% 31,388 8.4% 
22L R22L A + R4RD 54,116 14.9% 55,164 14.8% 
22R R22R A + R4LD 6,977 1.9% 6,312 1.7% 
27 R27 A+R9D 85,064 23.4% 88,683 23.8% 
32 R32 A+R14D 4,751 1.3% 4,066 1.1% 
33L R33L A + RISR D 35,480 9.8% 37,667 10.1% 
33R R33RA + R15L D 865 0.2% 1,275 0.3% 
All 363,797 100.0% 372,930 100.0% 
Notes: A=Arrivals 
i D=Departures 
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2015 DNL Levels for Census Block Group Locations 


Table H-26 reports the DNL value for each Census block group down to the DNL 50 dB. 





Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 











































































































Block Group Name Population Housing units Average DNL at centroid 
ID Block 
DNL 
250250203021 Back Bay 1,181 721 48.2 48.2 
250250202001 Back Bay 1,266 897 47.6 47.6 
250250703001 Back Bay 1,065 804 49.0 49.0 
250173521012 Cambridge 1,473 1,187 46.8 46.8 
250250408012 Charlestown 828 263 53.1 53.1 
250250408013 Charlestown 2,011 1,296 50.6 50.6 
250250402001 Charlestown 775 304 50.6 50.6 
250250408011 Charlestown 1,061 530 50.0 50.0 
250250402002 Charlestown 831 423 49.4 49.4 
250250403001 Charlestown 739 334 49.7 49.7 
250250403004 Charlestown 617 320 49.3 49.3 
250250403003 Charlestown 657 366 48.8 48.8 
250250401001 Charlestown 958 555 48.6 48.6 
250250403002 Charlestown 1,247 662 48.7 48.7 
250250406001 Charlestown 863 491 48.7 48.7 
250250406002 Charlestown 1,581 843 48.7 48.7 
250250401002 Charlestown 1,210 684 48.1 48.1 
250250403005 Charlestown 622 355 48.3 48.3 
250250404011 Charlestown 1,689 766 47.8 47.8 
250250404012 Charlestown 750 456 47.6 47.6 
250251602003 Chelsea 1,497 494 63.0 63.0 
250251601015 Chelsea 1,025 261 62.7 62.7 
250251602002 Chelsea 1,210 374 61.6 61.6 
250251601013 Chelsea 1,730 568 59.9 59.9 
250251601011 Chelsea 1,332 353 59.9 59.9 
250251603002 Chelsea 596 366 62.5 62.5 
250251604002 Chelsea 1,783 683 59.9 59.9 
250251602001 Chelsea 1,336 357 59.1 59.1 
250251603001 Chelsea 1,469 913 59.9 59.9 
250251604001 Chelsea 933 345 58.4 58.4 
250251601012 Chelsea 1,372 438 56.9 56.9 
250251605022 Chelsea 1,359 477 52.1 52.1 
250251601014 Chelsea 2,092 539 55.7 55.7 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 

















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250251605021 Chelsea 1,703 624 51.9 51.9 
250251605013 Chelsea 774 233 54.5 54.5 
250251605023 Chelsea 1,398 488 52.5 52.5 
250251605012 Chelsea 1,231 396 52.8 52.8 
250251605014 Chelsea 754 392 53.2 53.2 
250251605015 Chelsea 748 304 52.0 52.0 
250251605011 Chelsea 2,097 646 52.6 52.6 
250251606011 Chelsea 2,158 1,005 49.9 49.9 
250251606012 Chelsea 1,905 565 50.7 50.7 
250251606024 Chelsea 780 271 48.6 48.6 
250251606025 Chelsea 985 409 49.0 49.0 
250251606021 Chelsea 1,290 470 50.1 50.1 
250251606022 Chelsea 795 304 48.1 48.1 
250251606023 Chelsea 825 346 47.1 47.1 
250251006032 Dorchester 598 284 58.1 58.1 
250251007002 Dorchester 1,027 527 57.5 57.5 
250251006031 Dorchester 1,306 556 55.6 55.6 
250251007003 Dorchester 672 290 55.9 55.9 
250250907004 Dorchester 651 302 53.6 53.6 
250250909012 Dorchester 2,103 1,034 52.8 52.8 
250250913002 Dorchester 1,131 388 52.7 52.7 
250251007001 Dorchester 1,050 484 54.0 54.0 
250250913001 Dorchester 1,368 480 51.3 51.3 
250250907002 Dorchester 1,253 644 51.1 51.1 
250250914001 Dorchester 1,672 584 50.5 50.5 
250251008004 Dorchester 1,117 666 51.4 51.4 
250251007004 Dorchester 856 371 52.4 52.4 
250250907003 Dorchester 1,153 526 50.2 50.2 
250250912003 Dorchester 742 296 50.2 50.2 
250250921013 Dorchester 729 321 50.7 50.7 
250251006011 Dorchester 1,094 488 51.7 51.7 
250251007005 Dorchester 717 303 51.9 51.9 
250250912001 Dorchester 1,081 451 50.0 50.0 
250250907001 Dorchester 1,218 518 50.0 50.0 
250250921011 Dorchester 1,113 467 50.3 50.3 
250250910013 Dorchester 682 335 49.6 49.6 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 

















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250912002 Dorchester 1,411 492 49.0 49.0 
250250915002 Dorchester 1,494 547 48.7 48.7 
250250911005 Dorchester 817 297 49.2 49.2 
250250909011 Dorchester 1,627 606 50.3 50.3 
250250915001 Dorchester 1,978 744 49.0 49.0 
250251006012 Dorchester 898 382 50.1 50.1 
250251008003 Dorchester 899 412 49.9 49.9 
250250918003 Dorchester 933 357 48.6 48.6 
250250918001 Dorchester 1,517 517 48.8 48.8 
250250919001 Dorchester 1,042 329 48.4 48.4 
250250918002 Dorchester 1,002 340 48.8 48.8 
250250911001 Dorchester 1,395 625 49.0 49.0 
250250203031 Downtown Boston 878 693 47.8 47.8 
250250203033 Downtown Boston 1,179 789 47.5 47.5 
250250701011 Downtown Boston 850 529 54.2 54.2 
250250702002 Downtown Boston 1,133 444 52.9 52.9 
250250303001 Downtown Boston 1,757 1,283 51.6 51.6 
250250305001 Downtown Boston 704 442 50.2 50.2 
250250305002 Downtown Boston 1,025 687 50.4 50.4 
250250305003 Downtown Boston 809 527 50.0 50.0 
250250701018 Downtown Boston 449 246 52.1 52.1 
250250702001 Downtown Boston 1,460 599 52.3 52.3 
250250304001 Downtown Boston 1,519 994 50.2 50.2 
250250303002 Downtown Boston 1,262 709 50.7 50.7 
250250301001 Downtown Boston 1,053 790 49.3 49.3 
250250304002 Downtown Boston 932 665 50.0 50.0 
250250701017 Downtown Boston 1,102 701 51.9 51.9 
250250301002 Downtown Boston 901 587 49.2 49.2 
250250302001 Downtown Boston 1,665 1,103 49.4 49.4 
250250303004 Downtown Boston 548 465 50.4 50.4 
250250701012 Downtown Boston 303 90 50.5 50.5 
250250702003 Downtown Boston 2,625 647 51.0 51.0 
250250303003 Downtown Boston 1,305 503 49.4 49.4 
250250701016 Downtown Boston 366 325 50.4 50.4 
250250701015 Downtown Boston 451 161 50.1 50.1 
250250701013 Downtown Boston 494 390 49.6 49.6 

Appendix H, Noise Abatement H-94 


Boston-Logan International Airport 2015 EDR 





Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 

















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250203032 Downtown Boston 1,343 365 48.2 48.2 
250250701014 Downtown Boston 1,887 941 49.7 49.7 
250250703002 Downtown Boston 733 449 50.0 50.0 
250250203012 Downtown Boston 1,673 1,209 47.1 47.1 
250250203011 Downtown Boston 350 205 47.0 47.0 
250250509011 Eagle Hill East Boston 1,283 420 65.8 65.8 
250250509013 Eagle Hill East Boston 918 309 63.6 63.6 
250250509012 Eagle Hill East Boston 1,964 717 64.1 64.1 
250250507003 Eagle Hill East Boston 1,476 505 60.5 60.5 
250250502004 Eagle Hill East Boston 1,055 349 61.4 61.4 
250250502003 Eagle Hill East Boston 836 283 61.3 61.3 
250250507002 Eagle Hill East Boston 1,344 484 58.7 58.7 
250250501011 Eagle Hill East Boston 1,713 534 60.3 60.3 
250250507001 Eagle Hill East Boston 1,684 617 56.3 56.3 
250250501013 Eagle Hill East Boston 1,930 684 59.2 59.2 
250250502001 Eagle Hill East Boston 2,189 757 57.4 57.4 
250250502002 Eagle Hill East Boston 1,151 445 55.8 55.8 
250250501012 Eagle Hill East Boston 1,472 632 57.8 57.8 
250173424004 Everett 1,348 517 56.6 56.6 
250173424002 Everett 1,132 480 56.8 56.8 
250173424003 Everett 905 346 56.7 56.7 
250173424001 Everett 1,878 847 55.1 55.1 
250173425003 Everett 2,200 970 54.5 54.5 
250173423003 Everett 2,137 858 52.9 52.9 
250173426002 Everett 904 347 52.0 52.0 
250173423004 Everett 1,807 805 51.4 514 
250173424005 Everett 792 363 51.5 51.5 
250173426003 Everett 2,336 941 51.1 51.1 
250173425002 Everett 2,169 870 51.1 51.1 
250173426001 Everett 1,125 395 50.0 50.0 
250173423002 Everett 1,555 596 50.5 50.5 
250173421014 Everett 943 362 47.9 47.9 
250173423001 Everett 1,327 495 49.7 49.7 
250235001012 Hull 819 452 51.0 51.0 
250235001011 Hull 1,502 836 53.7 53.7 
250251202013 Jamaica Plain 451 221 49.6 49.6 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 

















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250251202012 Jamaica Plain 1,841 894 49.7 49.7 
250251202011 Jamaica Plain 1,147 611 48.6 48.6 
250251204002 Jamaica Plain 676 363 48.1 48.1 
250251201041 Jamaica Plain 516 252 47.0 47.0 
250250512002 Jefferies Point 1,548 692 56.1 56.1 
250250512001 Jefferies Point 32 19 54.9 54.9 
250250512003 Jefferies Point 799 449 55.0 55.0 
250092072001 Lynn 1,212 391 56.2 56.2 
250092070002 Lynn 1,235 456 56.6 56.6 
250092072002 Lynn 1,727 789 56.7 56.7 
250092071002 Lynn 992 307 56.8 56.8 
250092061002 Lynn 2,051 665 56.6 56.6 
250092055002 Lynn 2,552 961 56.2 56.2 
250092060001 Lynn 1,443 478 55.8 55.8 
250092071001 Lynn 1,446 444 55.4 55.4 
250092062002 Lynn 2,267 786 55.3 55.3 
250092061001 Lynn 1,793 797 54.9 54.9 
250092052004 Lynn 1,435 511 55.3 55.3 
250092060002 Lynn 1,916 642 54.5 54.5 
250092052002 Lynn 714 277 54.7 54.7 
250092052005 Lynn 854 385 52.4 524 
250092051005 Lynn 637 264 54.4 544 
250092071003 Lynn 1,075 342 54.4 544 
250092052003 Lynn 1,510 564 54.2 54.2 
250092051004 Lynn 1,527 556 53.4 53.4 
250092052001 Lynn 806 410 52.7 52.7 
250092062003 Lynn 1,859 573 53.7 53.7 
250092062001 Lynn 1,128 327 53.4 53.4 
250092051003 Lynn 919 361 53.1 53.1 
250092070001 Lynn 963 585 53.6 53.6 
250092058002 Lynn 1,089 342 52.2 52.2 
250092063004 Lynn 1,040 367 52.3 52.3 
250092058001 Lynn 1,044 362 51.8 51.8 
250092059001 Lynn 1,743 598 51.9 51.9 
250092068002 Lynn 1,792 915 51.6 51.6 
250092063001 Lynn 712 250 51.3 51.3 

Appendix H, Noise Abatement H-96 


Boston-Logan International Airport 2015 EDR 





Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 




















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250092055001 Lynn 2,054 736 51.3 51.3 
250092059002 Lynn 1,262 443 51.0 51.0 
250092051002 Lynn 1,077 413 51.0 51.0 
250092051001 Lynn 1,192 534 50.6 50.6 
250092058003 Lynn 1,179 435 50.4 50.4 
250092063003 Lynn 1,030 379 50.3 50.3 
250173412003 Malden 1,070 451 52.4 524 
250173412004 Malden 978 383 52.2 52.2 
250173414005 Malden 769 389 51.3 51.3 
250173412005 Malden 1,693 713 51.0 51.0 
250173412006 Malden 976 362 50.4 50.4 
250173412002 Malden 976 386 49.8 49.8 
250259811004 Mattapan 400 128 49.1 49.1 
250250924004 Mattapan 1,142 413 49.2 49.2 
250251001001 Mattapan 167 61 48.5 48.5 
250173398012 Medford 617 263 55.3 55.3 
250173398011 Medford 2,101 1,369 55.7 55.7 
250173398021 Medford 1,308 586 54.6 54.6 
250173398013 Medford 808 375 55.3 55.3 
250173397001 Medford 552 280 52.7 52.7 
250173398022 Medford 2,498 1,096 53.6 53.6 
250173398014 Medford 884 363 54.2 54.2 
250173397003 Medford 785 357 52.5 52.5 
250173397002 Medford 1,678 670 52.1 52.1 
250173398023 Medford 751 294 52.4 524 
250173396002 Medford 813 371 51.7 51.7 
250173396003 Medford 757 369 51.3 51.3 
250173399001 Medford 1,651 719 52.7 52.7 
250173396004 Medford 827 363 51.3 51.3 
250173396001 Medford 797 392 51.5 51.5 
250173397004 Medford 863 377 51.5 51.5 
250173399002 Medford 950 380 52.4 524 
250173396005 Medford 885 377 51.0 51.0 
250173399004 Medford 759 346 51.8 51.8 
250173395002 Medford 1,312 547 51.0 51.0 
250173396006 Medford 945 443 50.6 50.6 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 




















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250173395004 Medford 736 307 49.7 49.7 
250173399003 Medford 939 425 51.8 51.8 
250173399005 Medford 872 342 51.6 51.6 
250173400003 Medford 713 303 51.3 51.3 
250173391003 Medford 1,169 691 50.8 50.8 
250173400001 Medford 1,033 435 51.3 51.3 
250173401004 Medford 1,483 609 50.9 50.9 
250173395001 Medford 2,710 553 50.1 50.1 
250173400002 Medford 848 377 50.9 50.9 
250173391002 Medford 1,460 603 50.4 50.4 
250173391004 Medford 1,797 1,041 49.8 49.8 
250173395003 Medford 641 283 49.6 49.6 
250173401006 Medford 826 310 50.2 50.2 
250173391001 Medford 617 243 48.3 48.3 
250173391005 Medford 1,399 446 48.9 48.9 
250214164007 Milton 1,002 386 53.4 53.4 
250214164001 Milton 789 302 54.6 54.6 
250214164005 Milton 1,028 348 54.7 54.7 
250214164006 Milton 978 357 52.7 52.7 
250214161012 Milton 1,969 732 53.6 53.6 
250214164004 Milton 797 281 49.6 49.6 
250214164002 Milton 664 267 49.0 49.0 
250092011001 Nahant 629 319 46.9 46.9 
250250511013 Orient Heights 1,537 621 61.4 61.4 
250250511011 Orient Heights 1,602 598 57.1 57.1 
250250511012 Orient Heights 1,949 741 54.8 54.8 
250250511014 Orient Heights 1,005 385 60.4 60.4 
250259813002 Other East Boston 389 245 63.3 63.3 
250250510001 Other East Boston 2,039 855 61.4 61.4 
250250510003 Other East Boston 1,088 467 61.2 61.2 
250250510002 Other East Boston 962 462 56.1 56.1 
250250505001 Other East Boston 1,857 702 56.0 56.0 
250250506001 Other East Boston 1,248 494 55.5 55.5 
250250506002 Other East Boston 815 312 54.4 54.4 
250250504002 Other East Boston 1,735 797 54.1 54.1 
250250504001 Other East Boston 637 238 53.5 53.5 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 




















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250503001 Other East Boston 727 282 53.3 53.3 
250250503002 Other East Boston* 1,524 759 52.6 52.6 
250251805002 Point Shirley Winthrop 572 271 64.1 64.1 
250251805004 Point Shirley Winthrop 882 459 65.6 65.6 
250251805003 Point Shirley Winthrop 1,156 671 57.7 57.7 
250251805001 ‘Point Shirley Winthrop 1,273 613 52.9 52.9 
250214173001 Quincy 1,781 1,180 53.4 53.4 
250214174001 Quincy 1,125 485 46.6 46.6 
250214173002 Quincy 900 630 52.5 52.5 
250214172001 Quincy 2,743 1,256 52.4 524 
250214175023 Quincy 887 337 50.5 50.5 
250214176021 Quincy** 1,328 585 41.6 41.6 
250251708002 Revere 1,359 577 63.0 63.0 
250251708003 Revere 967 419 62.8 62.8 
250251708001 Revere 1,815 797 63.5 63.5 
250251707012 Revere 1,311 622 61.3 61.3 
250251708004 Revere 977 424 63.2 63.2 
250251705022 Revere 1,684 998 58.6 58.6 
250251705021 Revere 1,134 550 58.2 58.2 
250259815021 Revere 9 3 54.5 54.5 
250251705012 Revere 1,501 814 54.9 54.9 
250251705011 Revere 1,934 1,113 54.8 54.8 
250251707025 Revere 1,391 553 55.6 55.6 
250251707011 Revere 788 431 56.6 56.6 
250251707022 Revere 1,474 509 54.8 54.8 
250251706012 Revere 1,413 573 49.9 49.9 
250251707021 Revere 1,146 352 53.3 53.3 
250251707024 Revere 959 358 52.7 52.7 
250251707023 Revere 1,658 547 51.2 51.2 
250251706014 Revere 954 380 49.9 49.9 
250251706013 Revere 1,387 497 48.6 48.6 
250251701003 Revere 773 320 48.6 48.6 
250251701007 Revere 1,335 498 47.9 47.9 
250251701002 Revere 1,012 384 48.2 48.2 
250251701001 Revere 1,671 769 47.4 474 
250251706011 Revere 1,351 557 48.3 48.3 

Appendix H, Noise Abatement H-99 


Boston-Logan International Airport 2015 EDR 





Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 
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Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250251704002 Revere 1,151 506 49.4 49.4 
250251702002 Revere 1,395 499 47.2 47.2 
250251702001 Revere 1,228 542 46.9 46.9 
250251703007 Revere 729 300 46.4 46.4 
250251701004 Revere 727 290 47.1 47.1 
250251704003 Revere 1,101 431 47.9 47.9 
250251701005 Revere 1,320 514 46.8 46.8 
250251703006 Revere 1,209 517 46.7 46.7 
250251704004 Revere 2,025 910 46.9 46.9 
250251703005 Revere 1,692 659 45.6 45.6 
250251704001 Revere 1,102 485 50.0 50.0 
250251702004 Revere 1,335 533 45.8 45.8 
250251703004 Revere 1,609 637 45.4 45.4 
250251702003 Revere 606 240 46.0 46.0 
250251703002 Revere 899 344 45.2 45.2 
250251701006 Revere 722 289 46.3 46.3 
250251703003 Revere 946 338 44.8 44.8 
250259811003 Roslindale 6 6 50.4 50.4 
250251101031 Roslindale 568 325 50.3 50.3 
250251103012 Roslindale 1,271 552 49.6 49.6 
250251101036 Roslindale 583 271 49.6 49.6 
250251101035 Roslindale 1,440 666 49.5 49.5 
250251103011 Roslindale 1,134 403 49.3 49.3 
250251101034 Roslindale 620 289 49.3 49.3 
250251101033 Roslindale 653 241 48.7 48.7 
250251102011 Roslindale 2,051 874 48.6 48.6 
250251104011 Roslindale 2,011 733 48.9 48.9 
250250801001 Roxbury 2,612 450 55.2 55.2 
250250906001 Roxbury 1,094 351 54.4 54.4 
250250801002 Roxbury 738 294 54.6 54.6 
250250906002 Roxbury 1,254 442 54.2 54.2 
250250818002 Roxbury 921 442 54.2 54.2 
250250904004 Roxbury 870 294 53.9 53.9 
250250818003 Roxbury 820 369 53.6 53.6 
250250818001 Roxbury 1,157 577 53.9 53.9 
250250820003 Roxbury 841 414 53.3 53.3 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 
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Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250904003 Roxbury 763 254 53.3 53.3 
250250817002 Roxbury 893 430 53.5 53.5 
250250820002 Roxbury 682 298 53.0 53.0 
250250820001 Roxbury 1,292 566 52.9 52.9 
250250803001 Roxbury 1,769 791 53.7 53.7 
250250821003 Roxbury 2,244 1,012 52.8 52.8 
250250819001 Roxbury 906 453 53.1 53.1 
250250904001 Roxbury 871 311 52.9 52.9 
250250817001 Roxbury 619 225 53.2 53.2 
250250821001 Roxbury 1,228 526 52.4 524 
250250904002 Roxbury 1,155 435 52.6 52.6 
250250819002 Roxbury 617 259 52.5 52.5 
250250819004 Roxbury 992 428 52.3 52.3 
250250819003 Roxbury 600 257 52.5 52.5 
250250821002 Roxbury 1,553 579 52.1 52.1 
250250903003 Roxbury 978 422 52.1 52.1 
250250817003 Roxbury 780 291 52.1 52.1 
250250914002 Roxbury 1,069 355 51.8 51.8 
250259803001 Roxbury 338 2 51.3 51.3 
250250817004 Roxbury 887 355 52.2 52.2 
250250804011 Roxbury 1,265 526 52.2 52.2 
250250903002 Roxbury 1,310 513 50.9 50.9 
250250901001 Roxbury 1,631 660 51.2 51.2 
250250902003 Roxbury 934 308 51.2 51.2 
250250817005 Roxbury 641 298 51.9 51.9 
250250813001 Roxbury 1,661 806 51.0 51.0 
250250815002 Roxbury 1,346 554 51.1 51.1 
250250902002 Roxbury 626 278 50.5 50.5 
250251203013 Roxbury 1,543 554 50.5 50.5 
250250903001 Roxbury 891 333 50.9 50.9 
250251203012 Roxbury 855 331 50.6 50.6 
250250901003 Roxbury 693 303 50.3 50.3 
250250901002 Roxbury 531 237 49.9 49.9 
250250902001 Roxbury 673 244 49.8 49.8 
250250815001 Roxbury 788 351 50.1 50.1 
250250806013 Roxbury 459 242 50.2 50.2 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 




















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250804012 Roxbury 1,445 723 49.9 49.9 
250250814001 Roxbury 1,067 558 49.6 49.6 
250250924005 Roxbury 721 276 49.1 49.1 
250250901004 Roxbury 1,099 414 49.0 49.0 
250251203014 Roxbury 1,231 567 49.1 49.1 
250250924003 Roxbury 1,688 711 49.1 49.1 
250251203011 Roxbury 1,166 443 49.2 49.2 
250250813002 Roxbury 1,749 690 49.1 49.1 
250250901005 Roxbury 617 249 48.4 48.4 
250250813003 Roxbury 1,350 615 48.6 48.6 
250092081021 Saugus 752 301 48.3 48.3 
250173501032 Somerville 1,210 520 52.4 524 
250173504001 Somerville 1,006 368 50.9 50.9 
250173501042 Somerville 2,584 947 51.4 514 
250173504005 Somerville 849 392 50.5 50.5 
250173504002 Somerville 1,232 565 50.1 50.1 
250173503003 Somerville 849 390 50.0 50.0 
250173501041 Somerville 2,119 793 50.4 50.4 
250173504003 Somerville 1,017 462 49.4 49.4 
250173501044 Somerville 1,384 673 49.8 49.8 
250173509001 Somerville 803 398 49.0 49.0 
250173501043 Somerville 1,188 485 49.1 49.1 
250173503002 Somerville 627 304 48.8 48.8 
250173502001 Somerville 1,376 586 49.0 49.0 
250173503001 Somerville 965 454 49.6 49.6 
250173502006 Somerville 1,044 502 49.0 49.0 
250173510005 Somerville 1,056 484 48.3 48.3 
250173514031 Somerville 763 309 48.5 48.5 
250173502005 Somerville 749 315 48.5 48.5 
250173510001 Somerville 1,236 595 47.8 47.8 
250173514033 Somerville 587 321 47.8 47.8 
250173502004 Somerville 1,410 594 47.9 47.9 
250173514035 Somerville 619 288 47.6 47.6 
250173514032 Somerville 1,017 391 47.8 47.8 
250173514034 Somerville 1,042 369 48.0 48.0 
250173502003 Somerville 1,385 533 47.7 47.7 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 




















































































































Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250173511002 Somerville 912 465 47.5 47.5 
250173502002 Somerville 603 233 47.6 47.6 
250173514041 Somerville 1,147 448 46.8 46.8 
250173504004 Somerville 1,464 721 49.8 49.8 
250173506001 Somerville 1,656 2 50.6 50.6 
250173506004 Somerville 1,164 487 50.4 50.4 
250173510004 Somerville 1,813 870 47.1 47.1 
250173510006 Somerville 1,018 523 47.2 47.2 
250173506002 Somerville 939 371 50.0 50.0 
250173511005 Somerville 1,146 540 46.9 46.9 
250173505002 Somerville 811 382 50.1 50.1 
250173505001 Somerville 818 390 50.1 50.1 
250173511001 Somerville 1,601 747 46.9 46.9 
250173506003 Somerville 813 231 49.7 49.7 
250173514042 Somerville 1,335 527 46.9 46.9 
250173514043 Somerville 1,026 396 46.7 46.7 
250250606001 South Boston 2,357 1,530 59.6 59.6 
250250612001 South Boston 1,702 1,188 58.4 58.4 
250250601011 South Boston 881 441 59.5 59.5 
250250607001 South Boston 741 253 57.9 57.9 
250250601013 South Boston 981 496 59.0 59.0 
250250601012 South Boston 633 350 58.8 58.8 
250250607002 South Boston 1,152 383 57.3 57.3 
250250601014 South Boston 721 397 58.7 58.7 
250250612002 South Boston 627 383 55.4 55.4 
250250608003 South Boston 886 470 55.9 55.9 
250250608004 South Boston 1,666 943 55.4 55.4 
250250605014 South Boston 631 295 56.5 56.5 
250250608002 South Boston 757 396 54.7 54.7 
250250605015 South Boston 656 333 54.8 54.8 
250250602001 South Boston 821 419 55.7 55.7 
250250608001 South Boston 655 333 54.2 54.2 
250250605013 South Boston 717 431 54.2 54.2 
250250605011 South Boston 699 375 54.7 54.7 
250250605012 South Boston 868 508 54.0 54.0 
250250612003 South Boston 911 470 53.1 53.1 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 
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Average 

Block Group Block 

ID Name Population Housing units DNL DNL at centroid 
250250602002 South Boston 1,095 580 54.9 54.9 
250250610001 South Boston 1,033 544 53.2 53.2 
250250604005 South Boston 960 336 53.2 53.2 
250250610002 South Boston 1,164 A471 52.7 52.7 
250250610003 South Boston 901 393 52.7 52.7 
250250603013 South Boston 1,092 561 53.8 53.8 
250250604001 South Boston 1,021 542 52.7 52.7 
250250611011 South Boston 617 278 52.2 52.2 
250250603011 South Boston 1,285 741 53.6 53.6 
250250603012 South Boston 699 345 53.3 53.3 
250250604002 South Boston 988 530 52.6 52.6 
250250604004 South Boston 1,093 669 52.1 52.1 
250250604003 South Boston 842 466 52.2 52.2 
250250611012 South Boston 1,615 766 51.4 514 
250250712011 South End 1,899 819 54.7 54.7 
250250711012 South End 1,424 750 53.1 53.1 
250250712012 South End 1,232 580 53.7 53.7 
250250711011 South End 1,498 928 53.9 53.9 
250250704021 South End 1,723 680 53.5 53.5 
250250711013 South End 831 507 52.6 52.6 
250250705001 South End 1,700 1,018 52.3 52.3 
250250705003 South End 1,393 803 51.7 51.7 
250250705002 South End 999 524 51.1 51.1 
250250705004 South End 1,368 721 51.1 51.1 
250250709001 South End 2,166 1,231 50.6 50.6 
250250703004 South End 1,119 746 50.3 50.3 
250250805002 South End 2,020 863 49.9 49.9 
250250709002 South End 1,163 567 50.1 50.1 
250250706001 South End 1,127 667 50.2 50.2 
250250703003 South End 992 707 49.6 49.6 
250250706002 South End 1,113 642 49.5 49.5 
250251802004 Winthrop 1,343 549 59.0 59.0 
250251802001 Winthrop 1,471 610 58.1 58.1 
250251802003 Winthrop 648 336 55.5 55.5 
250251804002 Winthrop 839 347 55.3 55.3 
250251802002 Winthrop 647 299 54.0 54.0 
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Table H-26 2015 DNL Levels for Census Block Group Locations within the DNL 50 dB 





U.S. Census 2010 Block Group 





























Average 
Block Group Block 
ID Name Population Housing units DNL DNL at centroid 
250251804001 Winthrop 876 435 54.9 54.9 
250251801013 Winthrop 2,344 1,194 52.6 52.6 
250251801011 Winthrop 1,207 584 50.9 50.9 
250251801012 Winthrop 1,215 724 49.7 49.7 
250251803014 Winthrop Court Rd 760 297 61.4 61.4 
250251803012 Winthrop Court Rd 778 322 58.3 58.3 
250251803011 Winthrop Court Rd 652 258 57.2 57.2 
250251803013 Winthrop Court Rd 834 351 57.4 57.4 





Note: * Centriod location on the Airport, the Block Group includes area off airport property. 
** Centriod location displaced over Quincy Bay 
Block group boundaries were modified to only include Land areas. 
Noise levels reported do not include aircraft or helicopters not arriving to or departing from Logan Airport. 
Only Census Blocks with population were used to compute the average. 
Only locations within the 2015 EDR modeling were used. 


Bold highlighted Groups Indicate Census Block Group Centroid is below 50dB, while census block centroid average is 


above 50 dB 
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very growing city encounters criticism 
from residents who will settle for little 
else but the status quo. Local governments 
intent on building or expanding infrastruc- 
ture must contend with citizens opposed 
to the inconvenience and nuisance of increased 
construction, more neighbors, and heavier traffic. 
This hostility to expansion, called “NIMBYism” 
(not in my backyard), can be a barrier to denser 
development, lower housing prices, and ultimately 
economic growth. 





But NIMBYism extends beyond opposition to urban 
development, and its consequences can hinder eco- 
nomic growth in nonobvious ways. In this policy brief, 
we explore a particular category of NIMBY complaints 
surrounding airport noise. Airport noise can be a nui- 
sance, but it is also necessary for economic activity in 
the modern world. We evaluate noise complaint data 
from a selection of US airports to quantify opposition 
to airport noise. We find that the source of airport noise 
complaints is highly concentrated in a few dedicated 
complainers. 


Airport noise policy must strike a reasonable balance 
between noise abatement and the economic benefits 
associated with noisy airplane takeoffs and landings. 
However, because the majority of noise complaints 
come from a small number of loud objectors, there is 
a danger that this balance has been tilted too far in the 
direction of noise abatement.! We hope that increasing 
awareness of the lopsided distribution of noise com- 
plaints can help promote noise standards that strike an 
appropriate balance and facilitate the advancement of 
faster and cheaper commercial flight. 
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MANY COMPLAINTS COME FROM A SMALL 
NUMBER OF CALLERS 


Most airports in the United States allow the public to 
submit noise complaints through dedicated hotlines and 
online portals. Nearly all of the country’s largest airports 
publish data on the calls they receive, but this informa- 
tion varies in thoroughness. Some airport authorities, 
such as the Port of Seattle, allow public access to each 
complainant’s name, their personal information, and 
a summary of the call. Others, like Boston’s Massport, 
only publish the number of complaints received and the 
number of unique callers. But even this summary infor- 
mation is useful; data from Massport on Boston Logan 
International Airport still illustrate the distribution and 
origin of complaints. 


Generally, a very small number of people account 
for a disproportionately high share of the total num- 
ber of noise complaints. In 2015, for example, 6,852 
of the 8,760 complaints submitted to Ronald Reagan 
Washington National Airport originated from one 
residence in the affluent Foxhall neighborhood of 
northwest Washington, DC.? The residents of that par- 
ticular house called Reagan National to express irrita- 
tion about aircraft noise an average of almost 19 times 
per day during 2015. Other major airports report similar 
trends. In Seattle’s detailed call-by-call lists, one indi- 
vidual complains so frequently that her grievances are 
not transcribed in full but simply tallied at the end of the 
month. While airport employees provide summaries of 
other calls, the description of this particular individu- 
al’s calls is, “Same complaint over and over. Records a/c 
flying over.”? 


Relative to other large US airports, San Francisco 
International Airport receives an enormous number of 
complaints each year. In 2015, itregistered 890,376 com- 
plaints. Predictably, we find that these complaints were 
not lodged by a correspondingly large number of people; 
rather, hundreds of thousands of calls came from just 
9,561 callers. Even if calls were uniformly distributed 
among these callers, each would still have had to place 
93 calls. But as with other US airports, San Francisco’s 
complaint records show a high degree of concentration 
among a very small subset of total callers. In October 
2015, 53 Portola Valley, CA, residents placed 25,259 calls 
to the airport—nearly 477 per person. Similarly, three 
residents of Daly City placed 1,034 calls in December 
2015, and six Woodside callers complained 2,432 times 
in November. 


TABLE 1. SUMMARY OF AIRPORT NOISE COMPLAINTS 


Time 


Total number 
Airport pate of complaints Evidence of concentration 
Ronald Reagan 2 individuals at] 
Washington residence in NW DC 
National zeIs omg accounted for 6,852 com- 
Airport (DCA) plaints (78 percent)? 
lindividual in Strasburg, 
CO, 30 miles from the air- 
D port, accounted for 3,555 
enver E 
International 2015 4,870 complaints (2&:nercend. 
Airport (DEN) 4 callers accounted for 
4,653 complaints (96 per- 
cent). A total of 42 house- 
holds complained.® 
Washi 1 individual in Poolesville, 
ashington : 
Dulles MD, 13 miles away from 
: 2015 1,223 the airport, accounted 
nternational : 
Airport (IAD) for 1,024 complaints (84 
percent).® 
Las Vegas 1 individual accounted for 
McCarran 450 calls in September 
International AOS Soe 2015 (98 percent of 
Airport (LAS) monthly total).’ 
1individual in Monterey 
Park, CA, accounted for 
489 complaints during 
Los Angeles 
International 2015 8,862 HAL AME SIE nga 
Airport (LAX) monthly total). The top 3 
callers accounted for 88 
percent of June com- 
plaints.® 
Portland 5 individuals accounted 
International 2015 688 for 420 complaints (61 
Airport (PDX) percent)? 
1,338 households in total 
lodged complaints. While 
Phoeni data is not available by 
oenix ; 
Sky Harbor household, the airport 
internghBnal 2015 24,247 received 3,814 complaints 
Airport (PHX) from 13 households in zip 
code 85258, for an average 
of 293 calls per house- 
hold. 
3 individuals accounted 
Seattle-Tacoma for 648 complaints (64 
International 2014 1,006 percent). Top caller 
Airport (SEA) accounted for 42 percent 
of total." 
53 Portola Valley, CA, 
individuals accounted for 
San Francisco 25,259 complaints during 
International 2015 890,376 the month of October 


Airport (SFO) 2015, for an average of 
477 calls per person in 


that month.” 
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FIGURE 1. CONCENTRATION OF NOISE COMPLAINTS AT LAS VEGAS MCCARRAN INTERNATIONAL AIRPORT (LAS), 2015 
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Source: McCarran International Airport, “Noise Complaint Reports.” 


Table 1 summarizes the concentration of noise com- 
plaints registered at several large US airports. Figure 1 
shows the monthly concentration of noise complaints 
over the course of 2015 at McCarran International 
Airport in Las Vegas. 


SMALL NUMBER OF CALLERS HAVE 
DISPROPORTIONATE IMPACT . 


Airport noise complaint data paints a startling picture. 
A handful of individuals are responsible for most of the 
noise complaints at most airports we examine. Some 
of these individuals do not appear to live particularly 
close to the airports to which they are complaining. For 
example, one individual in Strasburg, CO, 30 miles from 
Denver International Airport, complained 3,555 times 
in 2015, an average of 9.7 times per day. One individual in 
La Selva Beach, CA, about 55 miles from San Francisco 
International Airport, complained about airport noise 
186 times during October 2015. 


There are worrisome signs that this small, frustrated 
minority of citizens is affecting aviation policy. In recent 
decades, the Federal Aviation Administration (FAA) 
has imposed progressively more stringent noise stan- 
dards on aircraft operating in US airspace. While noise 
abatement is desirable, it can have significant costs— 
particularly on the fuel efficiency of aircraft—resulting 
not only in higher carbon emissions but also in higher 
ticket prices. It is troubling that a tiny but vocal group 
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is potentially driving policy. While we do not have data 
on grievances lodged directly to the FAA or to members 
of Congress, it is probable that those airport noise com- 
plaints follow a similar pattern. 


AIRPORT NOISE AND FUEL EFFICIENCY 


Airport noise is entangled with fuel efficiency in at least 
two ways. First, the FAA’s NextGen airspace moderniza- 
tion program will enable aircraft to travel along denser 
and more direct routes, particularly on approach for 
landing. NextGen will remove much of the need for cir- 
cling above the airport in holding patterns, and it allows 
aircraft to descend more gradually, saving valuable fuel. 
However, denser and more gradual approaches also cor- 
respond to more noise on the ground under approach 
paths to the airport. Airports undergoing NextGen 
implementation have experienced a significant uptick 
in noise complaints."* 


Second, airport noise standards are very important for 
fuel efficiency gains on potential new supersonic air- 
craft. Aircraft are more fuel efficient when they can take 
off at full throttle, and these gains in efficiency are of 
particular importance when aircraft are climbing to the 
high cruise speeds and altitudes of supersonic planes. 
Yet in the FAA’s most recent policy statement on super- 
sonics, the agency said it “would propose that any future 
supersonic airplane produce no greater noise impact on 
a community than a subsonic airplane.” Subsonic noise 


MERCATUS CENTER AT GEORGE MASON UNIVERSITY 3 
H-109 


type certification requirements are quite strict, and they 
will become stricter still in 2018. Holding supersonic 
aircraft to subsonic noise standards would hamper 
the viability of the new market. Insofar as the FAA is 
adopting such a strict stance in response to the volume 
of airport noise complaints, it is overweighting the opin- 
ions of asmall, concentrated minority of citizens at the 
expense of the environment and of those who would 
benefit from affordable supersonic flight.® 


OPTIONS FOR ADDRESSING AIRPORT NOISE 


Policymakers can address airport noise in several ways. 
One option is for airports to acquire residential land 
below flight paths. Obviously, it would be impracti- 
cal for airports to acquire land to address complaints 
originating from up to 50 miles away from the airport. 
Nevertheless, numerous airports have bought up nearby 
land to reduce the effect of noise on people nearby. A sec- 
ond approach is to make noise standards more severe, 
creating mandatory retirement of the existing fleet of 
airplanes. This was done in the 1990s as the Stage 2 
noise standard was replaced with Stage 3. Economist 
Stephen A. Morrison and his coauthors estimate that 
the benefits of the phaseout, in terms of property values 
for homeowners, were $5 billion less than the costs to 
airlines, in terms of the reduced life of their capital.” 


A third approach is to subsidize and otherwise sup- 
port the installation of more and better insulation in 
homes affected by airport noise. Aerospace engineer 
Philip J. Wolfe and his coauthors estimate that this is 
more cost-effective than land acquisition or mandatory 
retirement.’* There are anumber of insulation programs 
run by airports around the country.” 


Finally, a noise tax could help to efficiently discour- 
age the production of noise without outright banning 
it, and revenues could be used to fund insulation pro- 
grams. This is a better strategy than existing FAA policy 
of continuing to increase noise standards, perhaps in 
response to a high volume of complaints. 


CONCLUSION 


It would be a mistake to allow the preferences of a vocal 
but minuscule minority of citizens, however sympa- 
thetic their circumstances, to impede much-needed 
improvements in aviation. Airport noise standards are 
already quite strict, and they create real economic and 
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environmental costs associated with lower aircraft fuel 
efficiency. While our analysis cannot recommend a pre- 
cise noise standard, we are concerned that a handful 
of callers—who contact not only airports but also the 
FAA and congressional offices—have unduly influenced 
existing standards. Policymakers should be acutely 
aware of the distribution of calls before taking further 
action on airport noise. 
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Air Quality/Emissions Reduction 


This appendix provides the following detailed information and data tables in support of Chapter 7, Air 
Quality/ Emissions Reduction: 


Fundamentals of Air Quality 

« TableI-1 National Ambient Air Quality Standards 

« Table I-2 —Airport-Related Sources of Air Emissions 

= Table I-3 Attainment, Nonattainment, and Maintenance Areas 
Aircraft Fleet and Operational Data Used in EDMS v5.1.4.1 


« TableI-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type 


Ground Service Equipment (GSE)/Alternative Fuels Conversion 

« TableI-5 Ground Service Equipment Alternative Fuel Conversion Summary (kg/day) 
Motor Vehicle Emissions 

= Table I-6 MOVES2014a Sample Input File for 2015 

= TableI-7 MOVES2014a Sample Output File for 2015 

Fuel Storage and Handling 

« Table I-8 Fuel Throughput by Fuel Category (gallons) 

Stationary Sources 

= Table I-9 Stationary Source Fuel Throughput by Fuel Category (gallons) 
1993 — 2010 Emissions Inventories 

« TableI-10 Estimated VOC Emissions (in kg/day) at Logan Airport 1993-2001 
« TableI-11 Estimated VOC Emissions (in kg/day) at Logan Airport 2002-2009 
« TableI-12 Estimated VOC Emissions (in kg/day) at Logan Airport 2010 


« Table I-13 Estimated NOx Emissions (in kg/day) at Logan Airport 1993-2001 
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« Table 1-14 


« Table I-15 


= Table I-16 


« Table I-17 


= Table I-18 


= Table I-19 


Estimated NOx Emissions (in kg/day) at Logan Airport 2002-2009 
Estimated NOx Emissions (in kg/day) at Logan Airport 2010 
Estimated CO Emissions (in kg/day) at Logan Airport 1993-2001 
Estimated CO Emissions (in kg/day) at Logan Airport 2002-2009 
Estimated CO Emissions (in kg/day) at Logan Airport 2010 


Estimated PMio/PMz5 Emissions (in kg/day) at Logan Airport 2005-2010 


Greenhouse Gas (GHG) Emissions Inventory for 2015 


= Table I-20 


= Table I-21 


« Table I-22 


= Table I-23 


= Table I-24 


Logan Airport Greenhouse Gas (GHG) Inventory Input Data and Information for 2015 
Greenhouse Gas (GHG) Emission Factors for 2015 

Greenhouse Gas (GHG) Emissions (MMT COzeq) for 2015 

Logan Airport Greenhouse Gas (GHG) Emissions Compared to Massachusetts Totals 


Comparison of Estimated Total Greenhouse Gas (GHG) Emissions (MMT of COzeq) 
at Logan Airport — 2007 through 2015 


Measured NO2 Concentrations 


= Table I-25 


Massport and MassDEP Annual NOz Concentration Monitoring Results (g/m?) 
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Fundamentals of Air Quality 


This section contains a general summary of air quality and air emissions with a particular emphasis on 
airport-related emissions where appropriate. This material is intended to supplement and provide 
background information for the materials contained in Chapter 7, Air Quality/Emissions Reduction. 


Pollutant Types and Standards 


The United States (U.S.) Environmental Protection Agency (EPA) has established National Ambient Air 
Quality Standards (NAAQS) for a select group of “criteria air pollutants” designed to protect public health, 
the environment, and the quality of life from the detrimental effects of air pollution. Listed alphabetically, 
these pollutants are briefly described below: 


Carbon monoxide (CO) is a colorless, odorless, tasteless gas. It may temporarily accumulate, 
especially in cool, calm weather conditions, when fuel use reaches a peak and CO is chemically most 
stable due to the low temperatures. CO from natural sources usually dissipates quickly, posing no 
threat to human health. Transportation sources (e.g., motor vehicles), energy generation, and open 
burning are among the predominant anthropogenic (i.e., man-made) sources of CO. 


Lead (Pb) in the atmosphere is generated from industrial sources including waste oil and solid waste 
incineration, iron and steel production, lead smelting, and battery and lead manufacturing. The lead 
content of motor vehicle emissions, which was the major source of lead in the past, has significantly 
declined with the widespread use of unleaded fuel. Low-lead fuel used in some general aviation (GA) 
aircraft is still a source of airport-related lead. 


Nitrogen dioxide (NOz), nitric oxide (NO), and the nitrate radical (NO3) are collectively called oxides 
of nitrogen (NO,). These three compounds are interrelated, often changing from one form to another 
in chemical reactions, and NOz2 is the compound commonly measured for comparison to the NAAQS. 
NO, is generally emitted in the form of NO, which is oxidized to NO2. The principal man-made source 
of NOx is fuel combustion in motor vehicles and power plants — aircraft engines are also a source. 
Reactions of NOx with other atmospheric chemicals can lead to formation of ozone (O3) and acidic 
precipitation. 


Ozone (Os) is a secondary pollutant, formed from daytime reactions of NO, and volatile organic 
compounds (VOCs) in the presence of sunlight. VOCs, which are a subset of hydrocarbons (HC) and 
have no NAAQS, are released in industrial processes and from evaporation of gasoline and solvents. 
Sources of NO, are discussed above. 


Particulate matter (PM) comprises very small particles of dirt, dust, soot, or liquid droplets called 
aerosols. The NAAQS for PM is segregated by sizes (i.e., less than 10 and less than 2.5 microns as PMio 
and PMas, respectively). PM is formed as an exhaust product in the internal combustion engine or can 
be generated from the breakdown and dispersion of other solid materials (e.g., fugitive dust). 


Sulfur oxides (SO,) are primarily composed of sulfur dioxide (SOz) which is emitted in natural 
processes and by man-made sources such as combustion of sulfur-containing fuels and sulfuric acid 
manufacturing. 
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The NAAQS for these criteria pollutants are subdivided into the Primary Standards (designed to protect 
human health) and the Secondary Standards (designed to protect the environment and human welfare) 
and are listed below in Table I-1. Exceedances of these values constitute violations of the NAAQS. 





Table I-1 = National Ambient Air Quality Standards 












































Pollutants Averaging Time Concentration Condition of Violation 
Ozone (Q3) 8-hour 0.070 ppm 3-year average of the fourth-highest daily maximum 
8-hour average. 
Carbon Monoxide (CO) 8-hour 9 ppm No more than once per year. 
1-hour 35 ppm 
Nitrogen Dioxide Annual Average 53 ppb Annual mean. 
(NO2) 
1-hour 100 ppb 3-year average of the 98th percentile of the daily 
maximum 1-hour average. 
Sulfur Dioxide (SO2) 3-hour 0.5 ppm No more than once per year. 
1-hour 75 ppb Three-year average of the 99th percentile of 1-hour 
daily maximum concentrations. 
Particulate Matter 24-hour 150 pg/m? Not to be exceeded more than once per year on 
(PMio) average over 3 years. 
Particulate Matter Annual (primary) 12 g/m? Annual mean, averaged over 3 years. 
(PM25) 
Annual (secondary) 15 yg/m? Annual mean, averaged over 3 years. 
24-hour 35 ug/m? 3-year average of the 98th percentile. 
Lead (Pb) Rolling 3 month 0.15 ug/m? Not to be exceeded. 
average 
Source: U.S. EPA, 2016, http://www.epa.gov/air/criteria.html 
Note: ppm - parts per million; ppb — parts per billion; ug/m3 - micrograms per cubic meter 


Sources of Airport Air Emissions 


Almost all large metropolitan airports generate air emissions from the following general source 
categories: aircraft, ground service equipment (GSE), and motor vehicles traveling to, from, and moving 
about the airport; fuel storage and transfer facilities; a variety of stationary sources (e.g., steam boilers, 
back-up generators, snow melters, etc.); an assortment of aircraft maintenance activities (e.g., painting, 
cleaning, repair, etc.); routine airfield, roadway, and building maintenance activities (e.g., painting, 
cleaning, repair, etc.); and periodic construction activities for new projects or improvements to existing 
facilities. Table I-2 provides a summary listing of these sources of air emissions, the pollutants, and their 
characteristics. 
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Table I-2 —Airport-related Sources of Air Emissions 


Sources 


Aircraft 


Motor vehicles 


Ground service equipment 


Fuel storage and transfer 


Stationary sources 


Construction Activities 


Emissions 


CO 
NOz2 
PM 
SO2 
VOCs 


CO 
NOz2 
PM 
SO2 
VOCs 


co 
NOz2 
PM 
SO2 
VOCs 


VOCs 


co 
NOz2 
PM 
SO2 
VOCs 


CO 
NOz2 
PM 
SO2 
VOCs 


Characteristics 


Exhaust products of fuel combustion that vary depending on aircraft engine 
type, number of engines, power setting, and period of operation. Emissions are 
also emitted by an aircraft's auxiliary power unit (APU). 


Exhaust products of fuel combustion from patron and employee traffic 
approaching, departing, and moving about the airport site. Emissions vary 
depending on vehicle type, distance traveled, operating speed, and ambient 
conditions. 


Exhaust products of fuel combustion from service trucks, tow tugs, belt loaders, 
and other portable equipment. 


Formed from the evaporation and vapor displacement of fuel from storage tanks 
and fuel transfer facilities. Emissions vary with fuel usage, type of storage tank, 
refueling method, fuel type, vapor recovery, climate, and ambient temperature. 


Exhaust products of fossil fuel combustion from boilers dedicated to indoor 
heating requirements and emissions from incinerators used for waste reduction. 
Emissions are generally well controlled with operational techniques and post- 
burn collection methods. Sources include boilers and hot water generators, 
emergency generators, incinerators, paint booth and surface coating operations, 
welding operations, and firefighting facilities. 


Construction projects may have associated emissions from dust generated 
during excavation and land clearing, exhaust emissions from construction 
equipment and motor vehicles, and evaporative emissions from asphalt paving 
and painting. The amount of particulate emissions varies with the material type, 
the amount of area exposed, and meteorology. The construction of airport and 
airfield improvement projects at airports represents temporary sources of 
emissions. 


Notes: CO - Carbon monoxide; VOC - Volatile organic compounds; PM - Particulate matter; NO2 - Nitrogen dioxide; SO2 - Sulfur 


dioxide. 


The U.S. EPA, state, and local air quality agencies maintain outdoor air monitoring networks to measure air 


quality conditions and gauge compliance with the NAAQS. Based upon the data collected by these 


agencies, all areas throughout the country are designated by the U.S. EPA with respect to their compliance 
with the NAAQS. Table I-3 provides the definitions of each of these designations. 
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Table I-3 
Attainment/Nonattainment Designations 
Attainment Attainment/Maintenance 


Any area that meets the 
NAAQS established for all 


Any area that is in transition 
from formerly being a 
nonattainment area to an 


Attainment, Nonattainment, and Maintenance Areas 


Nonattainment Area 


Any area that does not meet — Any area that cannot be 
(or that contributes to classified on the basis of 
available information as 


Unclassifiable 


of the criteria air pollutants. ambient air quality in a 
nearby area that does not 
meet) one or more of the 


NAAQS. 


attainment area (also called 
Maintenance). 


meeting or not meeting the 
NAAQS. 


Source: U.S. EPA 


For O3, CO, PMio, and PM2zs, the nonattainment designations are further classified by the severity, or 
degree, of the violation of the NAAQS. For example, in the case of O3, these classifications range from 
highest to lowest as extreme, severe, serious, marginal, and moderate. 


The nonattainment designation of an area has a bearing on the emission control measures required and the 
time periods allotted by which a State Implementation Plan (SIP) must demonstrate attainment of the 
NAAQS. It is also important to note that the degree of nonattainment determines the thresholds of 
emissions that are considered to be “de minimis,” or levels below (i.e., within) which a formal General 
Conformity determination is not required. 


Finally, the boundaries of nonattainment areas are generally determined based on Core Based Statistical 
Areas (CBSA) as defined by U.S. census data (air monitoring station locations and contributing emission 
sources also play a role). However, nonattainment areas for localized pollutants such as lead and CO 
typically only comprise a partial CBSA or a local “hot-spot.” By comparison, regional pollutants such as O3 
can encompass multiple CBSAs and can extend across state lines. 


State Implementation Plans (SIP) 


For the purposes of this summary explanation of SIPs, it is sufficient to characterize SIPs as the principal 
instrument by which a state formulates and implements its strategies for bringing nonattainment or 
maintenance areas into compliance with the NAAQS. In equally broad terms, the SIP contains the 
necessary emission limitations, control measures and timetables for achieving this objective. Therefore, 
the SIP development process is delegated to state air quality agencies that may in turn rely on regional, 
county, and local agencies to help prepare emission inventories that include airport-related emissions. 
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Aircraft Fleet and Operational Data used in EDMS Version 5.1.4.1 


The Federal Aviation Administration (FAA) Emissions Dispersion System (EDMS) is the EPA-preferred and 


the FAA-required model for conducting airport air quality analyses. The most recent version of EDMS, 


Version 5.1.4.1 (EDMS v5.1.4.1), was used in support of the 2015 air quality analysis. 


Table I-4 contains the data that were used in EDMS v5.1.4.1 to represent actual conditions at Logan 


Airport in 2015. These data include aircraft type, engine, landing takeoff cycles (LTOs), and taxi times. The 


aircraft are divided into four categories: air carrier (AC), cargo (CA), commuter (CO), and GA. 





Table I-4 


Mode by Aircraft Type 


2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 






























































Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 

Air Carrier Aircraft 

Airbus A319-100 Series CFM56-5B6/P 4,337 AC AAL 25.89 
Airbus A320-200 Series V2527-A5 1,169 AC AAL 25.89 
Airbus A321-100 Series V2533-A5 2,663 AC AAL 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 8,747 AC AAL 25.89 
Boeing 757-200 Series RB211-535E4B Phase 5 1,760 AC AAL 25.89 
Boeing 767-300 Series CF6-80C2B6 1862M39 38 AC AAL 25.89 
Boeing 777-200 Series Trent 892 14 AC AAL 25.89 
Boeing MD-82 JT8D-217 15 AC AAL 25.89 
Boeing MD-83 JT8D-219 Environmental Kit (E_Kit) 13 AC AAL 25.89 
Embraer ERJ190 CF34-10E6 SAC 5,421 AC AAL 25.89 
Airbus A319-100 Series CFM56-5A5 20 AC ACA 25.89 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 839 AC ACA 25.89 
Airbus A330-200 Series CF6-80E1A3 68 AC AFR 25.89 
Airbus A340-300 Series CFM56-5C2 8 AC AFR 25.89 
Boeing 747-400 Series PW4056 Reduced smoke 237 AC AFR 25.89 
Boeing 777-200 Series GE90-90B DACI 127 AC AFR 25.89 
Boeing 777-200 Series GE90-90B DACI 15 AC AFR 25.89 
Boeing 737-700 Series CFM56-7B22 159 AC AMX 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 12 AC AMX 25.89 
Boeing 787-8 Dreamliner GEnx-1B64 TAPS (11GE136) 1 AC AMX 25.89 
Boeing 737-800 Series CFM56-7B24 709 AC ASA 25.89 
Boeing 737-900 Series CFM56-7B27 805 AC ASA 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 

Air Carrier Aircraft (Cont’d.) 

Airbus A319-100 Series CFM56-5B6/P 1,516 AC AWE 25.89 
Airbus A320-200 Series CFM56-5B4/P 393 AC AWE 25.89 
Airbus A321-100 Series CFM56-5B3/P 697 AC AWE 25.89 
Airbus A330-200 Series Trent 772 Improved traverse 1 AC AWE 25.89 
Boeing 757-200 Series RB211-535E4 (3RRO28) 4 AC AWE 25.89 
Embraer ERJ190 CF34-10E6 SAC 1,811 AC AWE 25.89 
Boeing 717-200 Series BR700-715A1-30 9 AC AWI 25.89 
Airbus A330-200 Series CF6-80E1A4 Low emissions 281 AC AZA 25.89 
Boeing 747-400 Series RB211-524H 711 AC BAW 25.89 
Boeing 777-200 Series GE90-90B DACI 513 AC BAW 25.89 
Boeing 777-300 ER GE90-115B 65 AC BAW 25.89 
Boeing 737-400 Series CFM56-3B-2 11 AC BSK 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 14 AC BSK 25.89 
Boeing 787-8 Dreamliner GEnx-1B64 TAPS (11GE136) 372 AC CHH 25.89 
Airbus A320-200 Series V2527-A5 ) AC CMP 25.89 
Boeing 737-700 Series CFM56-7B24 193 AC CMP 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 125 AC CMP 25.89 
Boeing 777-300 ER GE90-115B 139 AC CPA 25.89 
Airbus A319-100 Series CFM56-5A5 2,349 AC DAL 25.89 
Airbus A320-200 Series CFM56-5A3 2,613 AC DAL 25.89 
Airbus A330-300 Series PW4168A Talon II 379 AC DAL 25.89 
Boeing 717-200 Series BR700-715A1-30 4451 AC DAL 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 1,486 AC DAL 25.89 
Boeing 737-900 Series CFM56-7B26 (8CM051) 238 AC DAL 25.89 
Boeing 757-200 Series PW2037 (4PWO72) 1,957 AC DAL 25.89 
Boeing 767-300 Series CF6-80A2 344 AC DAL 25.89 
Boeing 767-400 ER CF6-80C2B7F 1862M39 285 AC DAL 25.89 
Boeing MD-88 JT8D-219 Environmental Kit (E_Kit) 1,012 AC DAL 25.89 
Boeing MD-90 V2525-D5 1,842 AC DAL 25.89 
Airbus A330-300 Series PW4168A Talon II 94 AC DLH 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 

Air Carrier Aircraft (Cont’d.) 

Airbus A340-300 Series CFM56-5C4/P 99 AC DLH 25.89 
Airbus A340-600 Series Trent 556-61 Phase5 Tiled (6RRO41) 204 AC DLH 25.89 
Boeing 747-400 Series CF6-80C2B1F 1862M39 291 AC DLH 25.89 
Boeing 747-8 GEnx-2B67 TAPS (8GENX1) 156 AC DLH 25.89 
Airbus A330-200 Series CF6-80E1A2 1862M39 169 AC EIN 25.89 
Airbus A330-300 Series CF6-80E1A4 Standard 486 AC EIN 25.89 
Boeing 757-200 Series PW2040 (4PW073) 239 AC EIN 25.89 
Boeing 767-200 Series CF6-80A 64 AC EIN 25.89 
Boeing 767-300 Series CF6-80C2B6 1862M39 29 AC EIN 25.89 
Boeing 767-300 Series PW4060 Reduced smoke 76 AC ELY 25.89 
Airbus A330-300 Series CF6-80E1A4 Standard 122 AC IBE 25.89 
Airbus A340-300 Series CFM56-5C4/P 29 AC IBE 25.89 
Airbus A340-600 Series Trent 556-61 Phase5 Tiled (6RRO41) 17 AC IBE 25.89 
Boeing 757-200 Series RB211-535E4 (3RRO28) 683 AC ICE 25.89 
Boeing 787-8 Dreamliner GEnx-1B64 TAPS (11GE136) 364 AC JAL 25.89 
Airbus A320-200 Series V2527-A5 18,473 AC JBU 25.89 
Embraer ERJ190 CF34-10E6 SAC 24,445 AC JBU 25.89 
Boeing 737-400 Series CFM56-3B-2 25 AC NA 25.89 
Boeing 777-200 Series GE90-90B DACI 27 AC NA 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 18 AC NAX 25.89 
Airbus A319-100 Series V2522-A5 1,498 AC NKS 25.89 
Airbus A320-200 Series V2527-A5 950 AC NKS 25.89 
Bombardier Learjet 45 TFE731-2-2B 14 AC RAX 25.89 
Airbus A310-200 Series CF6-80C2A2 1862M39 268 AC RZO 25.89 
Boeing 767-300 Series CF6-80C2B6 1862M39 3 AC RZO 25.89 
Boeing 737-700 Series CFM56-7B22 274 AC SCX 25.89 
Boeing 737-800 Series CFM56-7B27 433 AC SCX 25.89 
Boeing 737-300 Series CFM56-3-B1 2,469 AC SWA 25.89 
Boeing 737-700 Series CFM56-7B24 7,532 AC SWA 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 756 AC SWA 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 
Air Carrier Aircraft (Cont’d.) 
Boeing 737-400 Series CFM56-3B-2 23 AC SWQ 25.89 
Airbus A330-300 Series Trent 772 Improved traverse 230 AC SWR 25.89 
Airbus A340-300 Series CFM56-5C4 125 AC SWR 25.89 
Boeing 757-200 Series PW2037 (4PWO072) 30 AC TCV 25.89 
Airbus A330-300 Series Trent 772 Improved traverse 59 AC THY 25.89 
Airbus A340-300 Series CFM56-5C2 305 AC THY 25.89 
Boeing 717-200 Series BR700-715A1-30 14 AC TRS 25.89 
Boeing 777-200 Series GE90-110B1 108 AC UAE 25.89 
Boeing 777-300 ER GE90-115B 350 AC UAE 25.89 
Airbus A319-100 Series V2522-A5 1,171 AC UAL 25.89 
Airbus A320-200 Series V2527-A5 2,313 AC UAL 25.89 
Boeing 737-700 Series CFM56-7B24 961 AC UAL 25.89 
Boeing 737-800 Series CFM56-7B26 (8CM051) 2,734 AC UAL 25.89 
Boeing 737-900 Series CFM56-7B26 (8CM051) 3,523 AC UAL 25.89 
Boeing 757-200 Series PW2037 (4PW072) 765 AC UAL 25.89 
Boeing 757-300 Series RB211-535E4B Phase 5 845 AC UAL 25.89 
Boeing 767-300 Series PW4060 Reduced smoke 3 AC UAL 25.89 
Boeing 767-400 ER CF6-80C2B8FA 1 AC UAL 25.89 
Boeing 777-200 Series PW4077 6 AC UAL 25.89 
Airbus A330-300 Series Trent 772 Improved traverse 47 AC VIR 25.89 
Airbus A340-600 Series Trent 556-61 Phase5 Tiled (6RRO41) 128 AC VIR 25.89 
Boeing 747-400 Series CF6-80C2B1F 1862M39 45 AC VIR 25.89 
Boeing 787-9 Dreamliner Trent 1000-A PhaseS Tiled (11RR0O49) 131 AC VIR 25.89 
Airbus A319-100 Series CFM56-5B6/P 242 AC VRD 25.89 
Airbus A320-200 Series V2527-A5 1471 AC VRD 25.89 
Airbus A321-100 Series V2533-A5 223 AC WOW 25.89 
Total Air Carrier Aircraft LTOs 127,153 
Cargo Aircraft 
Boeing 767-200 Series CF6-80A 3 CA ABX 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 
Cargo Aircraft (Cont’d.) 
Boeing 757-200 Series PW2037 (4PW072) 129 CA ATN 25.89 
Boeing 767-200 Series JT9D-7RA4D, -7R4D1 22 CA ATN 25.89 
Airbus A300F4-600 Series CF6-80C2A5F 206 CA FDX 25.89 
Airbus A310-200 Series JTID-7R4E, -7R4E1 22 CA FDX 25.89 
Boeing 757-200 Series RB211-535E4 (3RR028) 242 CA FDX 25.89 
Boeing 767-300 Series CF6-80C2B6 1862M39 711 CA FDX 25.89 
Boeing DC-10-10 Series CF6-6D 517 CA FDX 25.89 
Boeing MD-11 CF6-80C2D1F 1862M39 64 CA FDX 25.89 
Boeing 767-200 Series JT9D-7R4D, -7R4D1 109 CA GTI 25.89 
Cessna 208 Caravan PT6A-114 cS) CA MTN 25.89 
Airbus A300F4-600 Series PW4158 423 CA UPS 25.89 
Boeing 757-200 Series PW2040 (4PW073) 88 CA UPS 25.89 
Boeing 767-300 ER CF6-80C2B6F 258 CA UPS 25.89 
Cessna 208 Caravan PT6A-114 222 CA WIG 25.89 
Total Cargo Aircraft LTOs 3,021 
Commuter Aircraft 
Bombardier CRJ-700 CF34-8C1 214 CO ASH 25.89 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 5 CO ASH 25.89 
Bombardier CRJ-700 CF34-8C1 961 CO ASQ 25.89 
Embraer ERJ145 AE3007A1P Type 3 (reduced 875 CO ASQ 25.89 
emissions) 
Embraer ERJ145-XR AE3007A1E 625 CO ASQ 25.89 
Bombardier CRJ-200 CF34-3B 2,490 CO AWI 25.89 
Bombardier CRJ-900 CF34-8C5 LEC (8GE110) 3,642 CO FLG 25.89 
Bombardier CRJ-700 CF34-8C5 LEC (8GE110) 305 CO GJS 25.89 
Bombardier CRJ-900 CF34-8C5 LEC (8GE110) 350 CO GJS 25.89 
Bombardier CRJ-700 CF34-8C1 3 CO JIA 25.89 
Bombardier CRJ-200 CF34-3B 2,518 CO JZA 25.89 
Bombardier de Havilland Dash 8 PW150A 601 CO JZA 25.89 


Q400 


Appendix I, Air Quality/Emissions Reduction 


I-11 


Boston-Logan International Airport 2015 EDR 
















































































Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Types Engine LTOs Description Taxi 
(Airlines) Times 
Commuter Aircraft Cont'd. 
Cessna 402 TIO-540-J2B2 17,997 CO KAP 25.89 
Bombardier de Havilland Dash 8 PW120A 390 CO PDT 25.89 
Q100 
Saab 340-B-Plus CT7-9B 1,874 CO PEN 25.89 
Bombardier de Havilland Dash 8 PW150A 2,046 CO POE 25.89 
Q400 
Bombardier de Havilland Dash 8 PW150A 167 CO RPA 25.89 
Q400 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 2,314 CO RPA 25.89 
Embraer ERJ190 CF34-10E6 SAC 21 CO RPA 25.89 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 1,892 CO SKV 25.89 
Bombardier CRJ-700 CF34-8C5 LEC (8GE110) 22 CO SKW 25.89 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 252 CO SKW 25.89 
Embraer ERJ145 AE3007A1E 752 CO TCF 25.89 
Embraer ERJ170 CF34-8E5 LEC (8GE108) 1,893 CO TCF 25.89 
Total Commuter LTO 42,209 
General Aviation Aircraft 
Pilatus PC-12 PT6A-67B 873 GA CNS 25.89 
Raytheon Beechjet 400 JT15D-5, -5A, -5B 3 GA CNS 25.89 
Cessna 560 Citation XLS JT15D-5, -5A, -5B 955 GA BJA 25.89 
Cessna 680 Citation Sovereign PW308C 404 GA EJA 25.89 
Cessna 750 Citation X AE3007C Type 2 400 GA BA 25.89 
Dassault Falcon 2000 PW308C 310 GA EJA 
Raytheon Hawker 800 TFE731-3 280 GA BDA 25.89 
Bombardier Challenger 300 AE3007A1 Type 2 39 GA EJM 25.89 
Bombardier Global Express BR700-710A2-20 43 GA EJM 25.89 
Bombardier Learjet 45 TFE731-2-2B 45 GA UM 25.89 
Gulfstream G400 TAY Mk611-8 73 GA EJM 25.89 
Gulfstream G500 BR700-710A1-10 (4BR008) 42 GA EJM 25.89 
Cessna 525 CitationJet JT15D-1 series 5 GA GPD 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 
Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 
General Aviation Aircraft 
(Cont’d.) 
Cessna 525 CitationJet JT15D-1 series 1 GA GPD 25.89 
EADS Socata TBM-700 PT6A-64 1 GA GPD 25.89 
Pilatus PC-12 PT6A-67B 166 GA GPD 25.89 
Bombardier Challenger 300 AE3007A1 Type 2 212 GA LX) 25.89 
Bombardier Challenger 600 CF34-3B 16 GA LXJ 25.89 
Bombardier Challenger 600 CF34-3B 15 GA LXJ 25.89 
Bombardier Learjet 40 TFE731-2-2B 14 GA LX) 25.89 
Bombardier Learjet 45 TFE731-2-2B 83 GA LX) 25.89 
Bombardier Challenger 300 AE3007A1 Type 2 579 GA NA 25.89 
Bombardier Challenger 600 CF34-3B 548 GA NA 25.89 
Cessna 560 Citation Excel JT15D-5, -5A, -5B 721 GA NA 25.89 
Cirrus SR22 TIO-540-J2B2 667 GA NA 25.89 
Dassault Falcon 2000 PW308C 1,007 GA NA 25.89 
Gulfstream G400 TAY Mk611-8 1,210 GA NA 25.89 
Gulfstream G500 BR700-710A1-10 (4BR008) 1,093 GA NA 25.89 
Raytheon Hawker 800 TFE731-3 961 GA NA 25.89 
Raytheon Super King Air 200 PT6A-42 1,082 GA NA 25.89 
Raytheon Super King Air 300 PT6A-60A 773 GA NA 25.89 
Cessna 172 Skyhawk TSIO-360C 66 GA NGF 25.89 
Mooney M20-K TSIO-360C 33 GA NGF 25.89 
Piper PA-32 Cherokee Six TIO-540-J2B2 49 GA NGF 25.89 
Raytheon Beech Baron 58 TIO-540-J2B2 48 GA NGF 25.89 
Raytheon Beech Bonanza 36 TIO-540-J2B2 79 GA NGF 25.89 
Cessna 560 Citation V PW530 106 GA OPT 25.89 
Cessna 750 Citation X AE3007C Type 2 56 GA OPT 25.89 
Embraer ERJ135 AE3007A1/3 Type 3 (reduced 29 GA OPT 25.89 
emissions) 
Raytheon Beechjet 400 JT15D-5, -5A, -5B 65 GA OPT 25.89 
Bombardier Learjet 60 TFE731-2/2A 7 GA TFF 25.89 
Raytheon Beechjet 400 JT15D-5, -5A, -5B 7 GA TFF 25.89 
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Table I-4 2015 Fleet Mix, Annual Landing-and-Takeoff Cycles (LTOs), and Taxi/Delay Time-in- 
Mode by Aircraft Type (Continued) 


Aircraft Type Engine LTOs Description Taxi 
(Airline) Times 





General Aviation Aircraft 





























(Cont’d.) 

Raytheon Hawker 4000 Horizon PW308A 160 GA TFF 25.89 
Raytheon Hawker 800 TFE731-3 9 GA TFF 25.89 
Raytheon Super King Air 300 PT6A-60A 8 GA TFF 25.89 
Bombardier Challenger 600 CF34-3B 8 GA TMC 25.89 
Bombardier Challenger 600 CF34-3B 9 GA TMC 25.89 
Raytheon Beechjet 400 JT15D-5, -5A, -5B 348 GA TMC 25.89 
Raytheon Hawker 800 TFE731-3 168 GA TMC 25.89 
Bombardier Challenger 300 AE3007A1 Type 2 114 GA XOJ 25.89 
Cessna 750 Citation X AE3007C Type 2 95 GA XOJ 25.89 
Total General Aviation Aircraft 14,085 

LTOs 

Total Fleet LTOs 186,468 





Ground Service Equipment/Alternative Fuels Conversion 


For the 2015 analyses, GSE emissions were calculated using EDMS emission factors which are based on 
the EPA NONROAD2005 model in combination with the GSE time-in-mode survey and the GSE fuel types 
obtained from the Logan Airport Vehicle Aerodrome Permit Application as part of the 2011 ESPR. In this 
way, the most up-to-date GSE fleet operational, conversion, and emissions characteristics are used. 


TableI-5 = Ground Service Equipment Alternative Fuel Conversion Summary (kg/day) 














Year Pollutant Percent Calculated Emissions Reduction Calculated 

Reduction without Reduction from AFVs Emissions 

with 

Reduction 

2000 Volatile Organic Compounds 13.72% 178 24 154 
(VOCs) 

Oxides of Nitrogen (NO,) 9.87% 369 36 333 

Carbon Monoxide (CO) 12.88% 6,124 789 5,335 

2001 VOCs 13.72% 166 23 143 
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Table I-5 |= Ground Service Equipment Alternative Fuel Conversion Summary (kg/day) (Continued) 
Year Pollutant Percent Calculated Emissions Reduction Calculated 
Reduction without Reduction from AFVs Emission 
with 
Reduction 
2001 NOx 9.87% 338 33 305 

(Cont'd.) 
co 12.88% 5,960 768 5,193 
2002 VOCs 13.6% 286 39 247 
NOx 8.0% 350 28 322 
co 16.3% 6,174 1,004 5,170 
2003 VOCs 13.8% 263 36 227 
NOx 8.0% 316 25 291 
CO 16.4% 5,692 934 4,758 
2004 VOCs 11.9% 212 25 187 
NOx 6.6% 357 24 333 
co 15.4% 4,236 650 3,586 
2005 VOCs 12.2% 203 25 178 
NOx 6.9% 335 23 312 
co 15.4% 4,175 643 3,531 
PMio/PM25 9.9% 11 1 10 
2006 VOCs 10.7% 86 9 77 
NOx 7.5% 324 24 300 
co 13.8% 1,841 255 1,586 
PM1o/PM25 10.8% 10 1 9 
2007 VOCs 8.2% 85 7 78 
NOx 5.1% 315 16 299 
co 10.4% 2,124 220 1,904 
PMio/PM2s5 5.9% 10 <1 10 
2008 VOCs 8.3% 72 6 66 
NOx 4.8% 270 13 257 
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Table I-5 = Ground Service Equipment Alternative Fuel Conversion Summary (kg/day) (Continued) 






























































Year Pollutant Percent Calculated Emissions Reduction Calculated 

Reduction without Reduction from AVFs Emission 

with 

Reduction 

2008 co 10.2% 1,792 183 1,609 
(Cont'd) 

PM1o/PM25 5.6% 16 <l 15 

2009 VOCs 8.2% 61 5 56 

NOx 48% 230 11 219 

CO 10.0% 1,516 152 1,364 

PMio/PM25 3.5% 14 <1 14 

2010 VOCs 7.5% 53 4 49 

NOx 3.9% 206 8 198 

co 8.5% 1,335 113 1,222 

PMio/PM2s5 2.5% 13 <1 13 

2011 VOCs 13.2% 38 5 33 

NOx 7.5% 188 14 173 

co 16.7% 834 139 694 

PMio/PM25 5.5% 14 1 13 

2012 VOCs 11.8% 34 4 30 

NOx 6.8% 176 12 164 

CO 16.3% 738 120 618 

PMio/PM25 49% 13 <l 13 

2013 VOCs 10.3% 29 3 26 

NOx 6.5% 155 10 145 

CO 15.9% 634 101 533 

PMio/PM25 5.0% 12 <1 12 

2014 VOCs 11.5% 26 3 23 

NOx 5.6% 142 8 134 

co 15.4% 572 88 484 
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Table I-5 = Ground Service Equipment Alternative Fuel Conversion Summary (kg/day) (Continued) 

















Year Pollutant Percent Calculated Emissions Reduction Calculated 

Reduction from AVFs Emissions 

with 

Reduction 

2014 PMio/PM25 48% 12 <1 12 
(Cont'd.) 

2015 VOCs 4.5% 22 1 21 

NOx 5.2% 135 7 128 

CO 15.2% 521 79 442 

PMio/PM25 14.3% 14 2 12 





Source: KBE and Massport. 


Notes: 2000 and 2001 analyses used EDMS v4.03. 2002 and 2003 analyses used EDMS v4.11, which used updated emission factors 


from the NONROAD2002 Model. 2004 analyses used EDMS v4.21, which again used emission factors from the EPA 


NONROAD2002 Model. 2005 analysis used EDMS v4.5, which used emission factors from the EPA NONROAD2002 Model. 
2006 analysis used EDMS v5.0.1, which used emission factors from the EPA NONROAD2005 Model. 2007 analysis used 
EDMS v5.0.2, which used emission factors from the EPA NONROAD2005 Model. 2008 analysis used EDMS v5.1, which used 
emission factors from the EPA NONROAD2005 Model. 2009 analysis used EDMS v5.1.2, which used emission factors from 
the EPA NONROAD2005 Model. 2010, 2011, and 2012 analysis used EDMS v5.1.3, which used emission factors from the 


EPA NONROAD2005 Model. 2013, 2014, and 2015 used EDMS v5.1.4.1, which used emission factors from the EPA 


NONROAD2005 Model. 


Motor Vehicle Emissions 


For the 2015 analysis, the motor vehicle emission factor model MOVES2014a was used. The resultant 
emission factors were multiplied by average daily vehicle miles to calculate daily emissions. The on-Airport 
traffic data are summarized in the vehicle miles traveled (VMT) analyses of Appendix G, Ground Access. 
Due to the new roadway configuration of the Ted Williams Tunnel, through-traffic no longer traverses 


Airport property. Therefore, as of 2003, emissions from these vehicles are no longer included as part of 
the Logan Airport emissions inventory. Further, MOVES2014a was used to obtain vehicle emissions at idle 


to estimate parking and curbside motor vehicle emissions. Idling emissions are determined for a unit of 
time and multiplied by total idling time to reach the associated emissions. The input and output files of 


MOVES2014a are included as Tables I-6 and I-7. 
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Table I-6 MOVES2014a Sample Input File for 2015 


<runspec version="MOVES2014a-20151201"> 
<description> <![CDATA[BOS 2015 EDR - Summer (July) 
Passenger Car/Passenger Truck 
(Ethanol, Diesel, Gasoline) 
at idle 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 mph]]> </description> 
<models> 
<model value="ONROAD"/> 
</models> 
<modelscale value="Inv'"/> 
<modeldomain value="PROJECT"/> 
<geographicselections> 
<geographicselection type="COUNTY" key="25025" description="MASSACHUSETTS - Suffolk County"/> 
</geographicselections> 
<timespan> 
<year key="2015"/> 
<month id="7"/> 
<day id="5"/> 
<beginhour id="16"/> 
<endhour id="16"/> 
<aggregateBy key="Hour'/> 
</timespan> 
<onroadvehicleselections> 
<onroadvehicleselection fueltypeid="2" fueltypedesc= "Diesel Fuel" sourcetypeid="21" sourcetypename= "Passenger Car"/> 
<onroadvehicleselection fueltypeid="2" fueltypedesc="Diesel Fuel" sourcetypeid="31" sourcetypename= "Passenger Truck"/> 
<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="21" sourcetypename= "Passenger Car"/> 
<onroadvehicleselection fueltypeid="5" fueltypedesc="Ethanol (E-85)" sourcetypeid="31" sourcetypename= "Passenger Truck"/> 


<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="21" sourcetypename= "Passenger Car"/> 





<onroadvehicleselection fueltypeid="1" fueltypedesc="Gasoline" sourcetypeid="31" sourcetypename="Passenger Truck"/> 
</onroadvehicleselections> 
<offroadvehicleselections> 
</offroadvehicleselections> 
<offroadvehiclesccs> 
</offroadvehiclesccs> 
<roadtypes separateramps= "false"> 
<roadtype roadtypeid="1" roadtypename="Off-Network" modelCombination="M1"/> 
<roadtype roadtypeid="5" roadtypename="Urban Unrestricted Access" modelCombination="M1"/> 
</roadtypes> 
<pollutantprocessassociations> 


<pollutantprocessassociation pollutantkey="90" pollutantname="Atmospheric CO2" processkey="1" processname="Running 
Exhaust"/> 


<pollutantprocessassociation pollutantkey="90" pollutantname="Atmospheric CO2" processkey="2" processname= "Start Exhaust"/> 


<pollutantprocessassociation pollutantkey="90" pollutantname="Atmospheric CO2" processkey="90" processname="Extended Idle 
Exhaust"/> 


<pollutantprocessassociation pollutantkey="90" pollutantname="Atmospheric CO2" processkey="91" processname="Auxiliary 
Power Exhaust"/> 














<pollutantprocessassociation pollutantkey="98" pollutantname="CO2 Equivalent" processkey="1" processname="Running 
Exhaust"/> 
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<pollutantprocessassociation pollutantkey="98" pollutantname="CO2 Equivalent" processkey="2" processname="Start Exhaust"/> 
<pollutantprocessassociation pollutantkey="98" pollutantname="CO2 Equivalent" processkey="90" processname="Extended Idle 
Exhaust"/> 
<pollutantprocessassociation pollutantkey="98" pollutantname="CO2 Equivalent" processkey="91" processname="Auxiliary Power 
Exhaust'"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="1" processname="Running 
Exhaust'"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="2" processname="Start 
Exhaust'"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="15" processname="Crankcase 
Running Exhaust"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="16" processname="Crankcase 
Start Exhaust"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="17" processname="Crankcase 
Extended Idle Exhaust"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="90" processname="Extended 
Idle Exhaust"/> 
<pollutantprocessassociation pollutantkey="2" pollutantname="Carbon Monoxide (CO)" processkey="91" processname= "Auxiliary 
Power Exhaust"/> 





<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="1" processname="Running 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="2" processname= "Start 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="90" 
processname="Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="118" pollutantname="Composite - NonECPM" processkey="91" 
processname="Auxiliary Power Exhaust"/> 


<pollutantprocessassociation pollutantkey="112" pollutantname="Elemental Carbon" processkey="1" processname="Running 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="112" pollutantname="Elemental Carbon" processkey="2" processname="Start 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="112" pollutantname="Elemental Carbon" processkey="90" processname="Extended Idle 
Exhaust"/> 


<pollutantprocessassociation pollutantkey="112" pollutantname="Elemental Carbon" processkey="91" processname="Auxiliary 
Power Exhaust"/> 


<pollutantprocessassociation pollutantkey="119" pollutantname="H20 (aerosol)" processkey="1" processname="Running 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="119" pollutantname="H20 (aerosol)" processkey="2" processname="Start Exhaust"/> 


<pollutantprocessassociation pollutantkey="119" pollutantname="H20 (aerosol)" processkey="90" processname="Extended Idle 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="119" pollutantname="H20 (aerosol)" processkey="91" processname="Auxiliary Power 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="1" processname="Running Exhaust"/> 
<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="2" processname="Start Exhaust"/> 


<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="15" processname="Crankcase 
Running Exhaust"/> 
<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="16" processname="Crankcase Start 
Exhaust'"/> 
<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="17" processname="Crankcase 
Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="90" processname="Extended Idle 
Exhaust"/> 
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<pollutantprocessassociation pollutantkey="5" pollutantname="Methane (CH4)" processkey="91" processname="Auxiliary Power 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="6" pollutantname="Nitrous Oxide (N2O)" processkey="1" processname="Running 
Exhaust"/> 

<pollutantprocessassociation pollutantkey="6" pollutantname="Nitrous Oxide (N2O)" processkey="2" processname="Start 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="6" pollutantname="Nitrous Oxide (N2O)" processkey="15" processname="Crankcase 
Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="6" pollutantname="Nitrous Oxide (N2O)" processkey="16" processname="Crankcase 
Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="1" 
processname="Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="2" processname="Start 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="11" 
processname="Evap Permeation"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="13" 
processname="Evap Fuel Leaks"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="90" 
processname="Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="79" pollutantname="Non-Methane Hydrocarbons" processkey="91" 
processname="Auxiliary Power Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="1" processname="Running 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="2" processname="Start 
Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="15" 
processname="Crankcase Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="16" 
processname="Crankcase Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="17" 
processname="Crankcase Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="90" 
processname="Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="3" pollutantname="Oxides of Nitrogen (NOx)" processkey="91" processname="Auxiliary 
Power Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="1" 
processname="Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="2" 
processname= "Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="15" 
processname="Crankcase Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="16" 
processname="Crankcase Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="17" 
processname="Crankcase Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="90" 
processname="Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="100" pollutantname="Primary Exhaust PM10 - Total" processkey="91" 
processname="Auxiliary Power Exhaust"/> 





<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - 
processname="Running Exhaust"/> 


otal" processkey="1" 
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processname="Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="15" 
processname="Crankcase Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="16" 
processname="Crankcase Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="17" 
processname="Crankcase Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="90" 
processname="Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="110" pollutantname="Primary Exhaust PM2.5 - Total" processkey="91" 
processname="Auxiliary Power Exhaust"/> 

<pollutantprocessassociation pollutantkey="106" pollutantname="Primary PM10 - Brakewear Particulate" processkey="9" 
processname="Brakewear"/> 

<pollutantprocessassociation pollutantkey="107" pollutantname="Primary PM10 - Tirewear Particulate" processkey="10" 
processname='"Tirewear"/> 


<pollutantprocessassociation pollutantkey="116" pollutantname="Primary PM2.5 - Brakewear Particulate" processkey="9" 
processname='"Brakewear"/> 





<pollutantprocessassociation pollutantkey="117" pollutantname="Primary PM2.5 - Tirewear Particulate" processkey="10" 
processname="Tirewear"/> 


<pollutantprocessassociation pollutantkey="115" pollutantname="Sulfate Particulate" processkey="1" processname="Running 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="115" pollutantname="Sulfate Particulate" processkey="2" processname="Start 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="115" pollutantname="Sulfate Particulate" processkey="90" processname="Extended Idle 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="115" pollutantname="Sulfate Particulate" processkey="91" processname="Auxiliary 
Power Exhaust"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="1" processname="Running 
Exhaust"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="2" processname="Start 
Exhaust'"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="15" processname="Crankcase 
Running Exhaust"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="16" processname="Crankcase 
Start Exhaust"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="17" processname="Crankcase 
Extended Idle Exhaust"/> 

<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="90" processname="Extended 
Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="31" pollutantname="Sulfur Dioxide (SO2)" processkey="91" processname="Auxiliary 
Power Exhaust"/> 





<pollutantprocessassociation pollutantkey="91" pollutantname="Total Energy Consumption" processkey="1" 
processname="Running Exhaust"/> 


<pollutantprocessassociation pollutantkey="91" pollutantname=" 
Exhaust'"/> 


otal Energy Consumption" processkey="2" processname="Start 


<pollutantprocessassociation pollutantkey="91" pollutantname=" 
processname="Extended Idle Exhaust"/> 


otal Energy Consumption" processkey="90" 





<pollutantprocessassociation pollutantkey="91" pollutantname=" 
processname="Auxiliary Power Exhaust"/> 


otal Energy Consumption" processkey="91" 


<pollutantprocessassociation pollutantkey="1" pollutantname="Total Gaseous Hydrocarbons" processkey="1" 
processname="Running Exhaust"/> 
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<pollutantprocessassociation pollutantkey= bale pollutantname=" 
Exhaust'"/> 


<pollutantprocessassociation pollutantkey="1" pollutantname=" 
Permeation"/> 


<pollutantprocessassociation pollutantkey="1" pollutantname=" 
Fuel Leaks"/> 


<pollutantprocessassociation pollutantkey="1" pollutantname=" 
processname="Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="1" pollutantname=" 
processname="Auxiliary Power Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Running Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Evap Permeation"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Evap Fuel Leaks"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Crankcase Running Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Crankcase Start Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Crankcase Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname="Extended Idle Exhaust"/> 


<pollutantprocessassociation pollutantkey="87" pollutantname= 


processname= "Auxiliary Power Exhaust"/> 
</pollutantprocessassociations> 


<databaseselections> 


otal Gaseous Hydrocarbons" processkey="2" processname="Start 


otal Gaseous Hydrocarbons" processkey="11" processname="Evap 


otal Gaseous Hydrocarbons" processkey="13" processname="Evap 


otal Gaseous Hydrocarbons" processkey="90" 





otal Gaseous Hydrocarbons" processkey="91" 

"Volatile Organic Compounds" processkey="1" 

"Volatile Organic Compounds" processkey="2" processname="Start 
"Volatile Organic Compounds" processkey="11" 

"Volatile Organic Compounds" processkey="13" 

"Volatile Organic Compounds" processkey="15" 

"Volatile Organic Compounds" processkey="16" 

"Volatile Organic Compounds" processkey="17" 

"Volatile Organic Compounds" processkey="90" 


"Volatile Organic Compounds" processkey="91" 


<databaseselection servername="" databasename="MassLEV" description=""/> 


</databaseselections> 
<internalcontrolstrategies> 


<internalcontrolstrategy 


classname="gov.epa.otaq.moves.master.implementation.ghg.internalcontrolstrategies.rateofprogress.RateOfProgressStrategy"> <![CDATA[ 


useParameters No 
]]> </internalcontrolstrategy> 
</internalcontrolstrategies> 


<inputdatabase servername="" databasename="" description=""/> 


<uncertaintyparameters uncertaintymodeenabled="false" numberofrunspersimulation="0" numberofsimulations="0"/> 


<geographicoutputdetail description="LINK"/> 
<outputemissionsbreakdownselection> 
<modelyear selected="false"/> 
<fueltype selected="false"/> 
<fuelsubtype selected="false"/> 
<emissionprocess selected="false"/> 
<onroadoffroad selected="true"/> 
<roadtype selected="false"/> 
<sourceusetype selected="true"/> 


<movesvehicletype selected="false"/> 
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<onroadscc selected="false"/> 
<estimateuncertainty selected="false" numberOflterations="2" keepSampledData="false" keeplterations="false"/> 
<sector selected="false"/> 
<engtechid selected="false"/> 
<hpclass selected="false"/> 
<regclassid selected="false"/> 
</outputemissionsbreakdownselection> 
<outputdatabase servername="" databasename="out_BOS2015s_PCPT" description=""/> 
<outputtimestep value="Hour'/> 
<outputvmtdata value="true"/> 
<outputsho value="true"/> 
<outputsh value="true"/> 
<outputshp value="true"/> 
<outputshidling value="true"/> 
<outputstarts value="true"/> 
<outputpopulation value="true"/> 
<scaleinputdatabase servername="localhost" databasename="in_bos2015s_pcpt" description=""/> 
<pmsize value="0"/> 
<outputfactors> 
<timefactors selected="true" units="Hours"/> 
<distancefactors selected="true" units="Miles"/> 
<massfactors selected="true" units="Grams" energyunits="Million BTU"/> 
</outputfactors> 


<savedata> 
</savedata> 
<donotexecute> 
</donotexecute> 


<generatordatabase shouldsave="false" servername="" databasename="" description=""/> 
<donotperformfinalaggregation selected="false"/> 


<lookuptableflags scenarioid="" truncateoutput="true" truncateactivity="true" truncatebaserates="true"/> 
</runspec> 


Source: KBE and Massport. 
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Table I-7 


MOVES2014a Sample Output File for 2015 





MasterKey MOVESRunID _ iterationID yearID monthID 
sourcelypeID _—regClassId_ fuelTypeID modelYearID 


massUnits distanceUnits 


"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 2 


O 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
O 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0 11 0g mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0 11 0g mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0 11 0g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0 11 0g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0 11 0g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0 110g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.035492402 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.033338599 1 0 NULL g mi 
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0.00334407 1 1 0.00334407 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00339481 1 1 0.00339481 g mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00355537 1 1 0.00355537 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00382075 1 1 0,00382075 g mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00417303 1 1 0.00417303 g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.00468412 1 1 0.00468412 g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00583307 1 1 0.00583307 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.0066116 1 1 0.0066116 g mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.00749131 1 1 0.00749131 g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.0101304 1 1 0.0101304 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00285559 1 1 0.00285559 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00286061 1 1 0.00286061 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00297983 1 1 0.00297983 g mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.00320164 1 1 0.00320164 g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.0034701 1 1 0.0034701 g mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00375349 1 1 0.00375349 g mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.00470792 1 1 0.00470792 g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.00540682 1 1 0.00540682 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.00627302 1 1 0.00627302 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.00887159 1 1 0.00887159 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 

0 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.00124421 1 1 0.00124421 g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00134041 1 1 0.00134041 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00144464 1 1 0.00144464 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00155601 1 1 0.00155601 g_ mi 
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"2 1,2015,7,5,16,25,25025,250250,16, 31,0,0,0,0,00" 
0.00167651 1 1 0.00167651 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.00180606 1 1 0.00180606 g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00194579 1 1 0.00194579 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.00209661 1 1 0.00209661 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.00225859 1 1 0.00225859 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.00243373 1 1 0.00243373 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.001229 1 1 0.001229 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.001324 1 1 0.001324 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.001427 1 1 0.001427 g mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.001537 1 1 0.001537 g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.001656 1 1 0.001656 g mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.001784 1 1 0.00178 g mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.001922 1 1 0.001922 g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.002071 1 1 0.002071 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.002231 1 1 0.002231 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.002404 1 1 0.002404 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 

0 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0 1 0 NUL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.0014 1 1 0.0014 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00219603 1 1 0.00219603 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00307423 1 1 0.00307423 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00413246 1 1 0.00413246 g mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00553236 1 1 0.00553236 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.00732577 1 1. 0.00732577 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00826577 1 1 0.00826577 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.0098568 1 1 0.0098568 g mi 
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0.0130534 1 1 0.0130534 g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.022643 1 1 0.022643 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00128294 1 1 0.00128294 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00198081 1 1 0.00198081 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00275537 1 1 0.00275537 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.00369192 1 1 0.00369192 g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.00493551 1 1 0.00493551 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00655265 1 1 0.00655265 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.00745541 1 1 0.00745541 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.00888721 1 1 0.00888721 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.0117074 1 1 00117074 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.0201681 1 1 0.0201681 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.00283361 1 O NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.00128888 1 O NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.000164972, 1 1 0,000164972 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.000166561 1 1 0000166561 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.000173325 1 1 0.000173325 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.000184918 1 1 0,000184918 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.000201542 1 1 0,000201542 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.000230983 1 1 0.000230983 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.000286238 1 1 0.000286238 4g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.000333302 1 1 0,000333302 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.000400591 1 1 0,000400591 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.000602453 1 1 0,000602453 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.000109485 1 1 0.000109485 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.000109651 1 1 0000109651 g 
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Boston-Logan International Airport 2015 EDR 





0.000114126 1 1 0000114126 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.000122469 1 1 0,000122469 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.000132612 1 1 0000132612 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.000143529. 1 1 0,000143529 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.00017957 1 1 0.00017957 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.00020633 1 1 0.00020633 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.000239994 1 1 0,000239994 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.000340988 1 1 0.000340988 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.0152367 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.00568479 1 O NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.00134584 1 1 0,00134584 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00132137 1 1 0,00132137 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.001322 1 1 0.001322 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00134173 1 1 0.00134173 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00139631 1 1 0.00139631 g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.0016041 1 1 00016041 g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00190981 1 1 0.00190981 g mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.0021524 1 1 0,0021524 g mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.00247849 1 1 0.00247849 g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.00345676 1 1 0.00345676 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.000486863 1 1 0,000486863 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.000487719 1 1 0.000487719 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.000508046 1 1 0.000508046 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.000545864 1 1 0.000545864 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.000591638 1 1 0.000591638 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00063996 1 1 0.00063996 g mi 
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Boston-Logan International Airport 2015 EDR 





"2 1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.000802691 1 1 0,000802691 4g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0000921862 1 1 0,000921862 4g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.00106957 1 1 0.00106957 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.00151268 1 1 0.00151268 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.0507292 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.039023399 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.00468991 1 1 0.00468991 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00471618 1 1 0.00471618 g mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00487737 1 1. 0.00487737 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00516248 1 1 0.00516248 g mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00556934 1 1 0.00556934 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.00628822 1 1 0.00628822 g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00774288 1 1 0.00774288 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.00876401 1 1 0.00876401 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.00996981 1 1 0.00996981 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.0135872 1 1 0.0135872 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00334246 1 1 0.00334246 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00334833 1 1 0.00334833 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00348787 1 1 0.00348787 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.0037475 1 1 0.0037475 g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.00406174 1 1 0.00406174 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00439345 1 1 0.00439345 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.00551061 1 1 0.00551061 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.00632868 1 1 0.00632868 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.00734258 1 1 0.00734258 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.0103843 1 1 0.0103843 g mi 
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Boston-Logan International Airport 2015 EDR 





"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
Oo 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.00829476 1 1 0.00829476 g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00893611 1 1 0,00893611 g mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00963101 1 1 0.00963101 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.0103735 1 1 0.0103735 g mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.0111768 1 1 00111768 g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.0120405 1 1 0.0120405 g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.012972 1 1 0.012972 g mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.0139774 1 1 0.0139774 g mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.0150573 1 1 00150573 g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.016225001 1 1 0.016225001 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00819337 1 1 0.00819337 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00882671 1 1 0.00882671 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00951337 1 1 0.00951337 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.0102467 1 1 0.0102467 g mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.011041 1 0.01104g mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.0118934 1 1 00118934 g mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.0128134 1 1 00128134 g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.0138067 1 1 0.0138067 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.0148734 1 1 0.0148734 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.0160267 1 1 0.0160267 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
O 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.0112 1 1 00112 g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.017568201 1 1 0017568201 g 
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"2 1,2015,7,5,16,25,25025,250250,18, 31,0,0,0,0,00" 
0.0245938 1 1 0.0245938 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.033059701 1 1 0.033059701 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.0442589 1 1 0.0442589 g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.058606099 1 1 0.058606099 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0066126198 1 1 0.066126198 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.078854397 1 1 0.078854397 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0104427002 1 1 0.104427002 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0181143999 1 1 0.181143999 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.0102635 1 1 0.0102635 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.0158465 1 1 0.0158465 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.022043001 1 1 0.022043001 4g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.029535299 1 1 0.029535299 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.039484099 1 1 0.039484099 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0052421201 1 1 0.052421201 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.059643298 1 1 0.059643298 4g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0071097702 1 1 0071097702 g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.093659498 1 1 0.093659498 4g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0161345005 1 1 0.161345005 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0055997901 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.0441023 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.00525542 1 1 0.00525542 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00528447 1 1 0.00528447 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00546541 1 1 0.00546541 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00578579 1 1 0.00578579 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00624195 1 1 0.00624195 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.00704379 1 1 0.00704379 g_ mi 


Appendix I, Air Quality/Emissions Reduction 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 





2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 


2015 





16 


16 


16 


16 


16 


16 


16 





16 


16 


16 


16 


16 


16 


16 


16 


25 


25 


25025 250250 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


18 


17 


16 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


250250 4 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


3 


2 


1 


22 


21 


20 


19 


18 


17 


16 


15 


106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
106 NULL 
100 NULL 
100 NULL 
100 NULL 
100 NULL 
100 NULL 
100 NULL 
100 NULL 


100 NULL 


31 


31 


31 


31 


31 


31 


31 


31 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


31 


21 


31 


31 


31 


31 


31 


31 


I-31 


= 


Boston-Logan International Airport 2015 EDR 





"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.00867345 1 1 0.00867345 g mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.00980757 1 1 0.00980757 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.0111328 1 1 0.0111328 g mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.0151086 1 1 00151086 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00377733 1 1 0.00377733 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00378396 1 1 0.00378396 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00394165 1 1 0,00394165 g mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.00423504 1 1 0,00423504 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.00459016 1 1 0.00459016 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00496505 1 1 0.00496505 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.00622772 1 1 0.00622772 g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.0071523 1 1 0.0071523 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.00829819 1 1 0.00829819 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.0117358 1 1 00117358 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
4848.779785 1 0 NULL g_ mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
369248999 1 O NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
431.9710083 1 1 431.9710083 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
441.1530151 1 1 441.1530151 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
453.0669861 1 1 453.0669861 4g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
468.6489868 1 1 4686489868 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
494.8770142 1 1 4948770142 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
555.3829956 1 1 555.3829956 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
621.3400269 1 1 6213400269 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
722.8280029 1 1 722.8280029 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
920.7750244 1 1 920.7750244 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
1514.609985 1 1 1514609985 g 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


mi 


Appendix I, Air Quality/Emissions Reduction 





2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 
2015 


2015 


16 





16 


16 


16 


16 


16 


16 


16 





16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


25025 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


14 
13 
12 
11 
10 
9 
8 
7 
6 


5 


250250 4 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


250250 


3 


2 


1 


22 


21 


20 


19 


18 


17 


16 


15 


14 


13 


12 


11 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


100 NULL 


98 


98 


98 


98 


98 


98 


98 


98 


98 


98 


98 


98 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


31 ( 


31 


31 


31 


21 


21 


21 


21 


21 


21 


21 


21 


21 


21 


31 


21 


31 


31 


31 


31 


31 


31 


31 


31 


31 


31 


I-32 


= 


Boston-Logan International Airport 2015 EDR 





"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
316.6390076 1 1 3166390076 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
324.3880005 1 1 3243880005 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
335.2009888 1 1 335.2009888 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
349.7869873 1 1 349.7869873 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
372.2829895 1 1 372.2829895 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
417.131012 1 1 417131012 g mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
471.1919861 1 1 471.1919861 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
551.9030151 1 1 5519030151 g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
707.7290039 1 1 = 707.7290039 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
1175.199951 1 1 1175199951 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.063898131 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.048683487, 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.005691746 1 1 0.005691746 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.005812716 1 1 0005812716 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.005969655 1 1 0.005969655 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.006174905 1 1 0.006174905 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.006520423 1 1 0.006520423 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.007317726 1 1 0007317726 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.008186826 1 1 0,008186826 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.009524235 1 1 0.009524235 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.012133006 1 1 0012133006 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.019959226 1 1 0.019959226 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.004174423 1 1 0.004174423 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.004276608 1 1 0.004276608 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00441914 1 1 0,00441914 g mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.004611405 1 1 0.004611405 g 
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"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.004907958 1 1 0.004907958 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.005499254 1 1 0.005499254 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.006211955 1 1 0.006211955 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.007276088 1 1 0.007276088 4g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.009330605 1 1 0.009330605 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.015494156 1 1 0015494156 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
4848.029785 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
3691.919922. 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
431.848999 1 1 431.48999 g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
441.0280151 1 1 441.0280151 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
452.9370117. 1 1 452.9370117. g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
468.5119934 1 1 4685119934 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
494.7309875 1 1 494.7309875 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
555.2260132. 1 1 555.2260132 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
6211640015 1 1 6211640015 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
722.6329956 1 1 722.6329956 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
920.552002 1 1 920.552002 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
1514.300049 1 1 1514300049 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
316.572998 1 1 316572998 g mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
324.321991 1 1 324321991 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
335.131012 1 1 335.131012 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
349.7109985 1 1 349.7109985 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
372.2000122, 1 1 372.2000122 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
417.0419922 1 1 417.0419922 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
471.0899963 1 1 471.0899963 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
551.789978 1 1 551.789978 g mi 
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"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
707.5960083 1 1 707.5960083 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
1175.01001 1 1 1175.01001 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.966842115 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
1127281189 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.122033991 1 1 0122033991 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.124843739 1 1 0124843739 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.12878935 1 1 0.12878935 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.134125128 1 1 0134125128 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.141135737, 1 1 0141135737 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.150427505 1 1 0150427505 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.163756236 1 1 0163756236 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.181615949 1 1 0181615949 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.214739546 1 1 0.214739546 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.314108014 1 1 0314108014 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.136501253 1 1 0136501253 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.138646752, 1 1 0138646752 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.142272323 1 1 0142272323 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.147505865 1 1 0147505865 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.154280096 1 1 0154280096 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.162807047. 1 1 0162807047 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.175537661 1 1 0175537661 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.19367075 1 1 0.19367075 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.22809726 1 1 0.22809726 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.33137688 1 1  0.33137688 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.91345495 1 O NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
1.057322145 1 0 NULL g mi 
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"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.114606999 1 1 0114606999 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.117340498 1 1 0117340498 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.121218599 1 1 0121218599 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.126484305 1 1 0126484305 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.1333808 1 1 0.1333808 g mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.142417192. 1 1 0142417192 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.155404896 1 1 0155404896 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.172516599 1 1 0172516599 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.204036996 1 1 0.204036996 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.298599303 1 1 0.298599303 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.125293702, 1 1 0125293702 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.127287105 1 1 0127287105 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.130736604 1 1 0130736604 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.135752201 1 1 0135752201 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.142226398 1 1 0142226398 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.150297806 1 1 0150297806 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.162451804 1 1 0162451804 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.179591298 1 1 0179591298 g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.212012202. 1 1 0212012202 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.309274495 1 1 0309274495 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.095086403 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0.073296003 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.0084658 1 1 0.0084658 g mi 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.00864562 1 1 0.00864562 g mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.00887834 1 1 0.00887834 g mi 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.00918234 1 1 0.00918234 g mi 
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"21,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.00969481 1 1 0,00969481 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 

0.010881 1 0.01088g mi 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.0121742 1 1 0.0121742 g mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.0141666 1 1 0.0141666 g mi 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.018053301 1 1 0.018053301 4g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.0297135 1 1 0.0297135 g mi 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.00628296 1 1 0.00628296 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00643677 1 1 0.00643677 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.00665134 1 1 0.00665134g_ mi 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.00694078 1 1 0.00694078 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.0073872 1 1 0.0073872 g mi 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.00827727 1 1 0.00827727 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.0093501 1 1 0.0093501 g mi 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.010952 1 1 0.010952 g mi 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.0140446 1 1 0.0140446 g mi 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.0233227 1 1 0.0233227 g mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.030278549 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
0023221483 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.004959182 1 1 0,004959182 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.005064816 1 1 0.005064816 g 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.005259523 1 1 0.005259523 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0005547877. 1 1 0.005547877 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.005913299 1 1 0,005913299 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.006344683 1 1 0.006344683 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0007124707. 1 1 0007124707 g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.007873956 1 1 0.007873956 g 
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"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.009044121 1 1 0009044121 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.012554659 1 1 0.012554659 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.002695806 1 1 0.002695806 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.00270092 1 1 0,00270092 g mi 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.002830357. 1 1 0.002830357 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.003071414 1 1 0003071414 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.003354953 1 1 0.003354953 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.003587049 1 1 0.003587049 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.004115268 1 1 0.004115268 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.004612972, 1 1 0.004612972 g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.005380244 1 1 0.005380244 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.007682066 1 1 0.007682066 g 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
2.334285498 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
1.471556664 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.297543466 1 1 0.297543466 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.29189527 1 1 0.29189527 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.288305283 1 1 0.288305283 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.285791397, 1 1 0.285791397 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.287514806 1 1 0.287514806 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.312439442 1 1 0312439442 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.33231917 1 1 0.33231917 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.360608876 1 1 0360608876 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.414301038 1 1 0414301038 g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.575376689 1 1 0575376689 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.192107379 1 1 0192107379 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.188965231 1 1 0188965231 g 
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"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.189977273 1 1 0189977273 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.194275454 1 1 0194275454 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.202715814 1 1 0202715814 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.225827828 1 1 0.225827828 g 
"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.239990458 1 1 0.239990458 g 
"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.257899255 1 1 0.257899255 g 
"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.290321738 1 1 0.290321738 g 
"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.38758713 1 1. 0.38758713 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
6.922605038 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
7.144999981 1 0 NULL g mi 
"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
2.764748096 1 1 2764748096 g 
"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
2.80517292 1 1 2.80517292 g_ mi 
"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
2.913474798 1 1 2913474798 g 
"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
3.087763309 1 1 3.087763309 g 
"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
3.289238214 1 1 3.289238214 g 
"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
3.456769228 1 1 3.456769228 g 
"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
4.159496307. 1 1 4159496307. g 
"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
4.661911488 1 1 4661911488 g 
"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
5.268093586 1 1 5.268093586 4g 
"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
7.086639881 1 1 7.086639881 g 
"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
2.010581017. 1 1 2010581017 g 
"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
2.056927919 1 1 2056927919 g 
"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
2.197807789 1 1 2197807789 g 
"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
2.429258347 1 1 2429258347 g 
"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
2.686214447 1 1 2686214447 g 
"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
2.828671694 1 1 2828671694 g 
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3.40225482 1 1 3.40225482 g_ mi 


"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
3.83739996 1 1 3.83739996 g mi 


"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
4.39722538 1 1 4.39722538 g mi 


"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
6.076691628 1 1 6076691628 g 


"2,1,2015,7,5,16,25,25025,250250,22,31,0,0,0,0,00" 
0.943414986 1 0 NULL g mi 


"2,1,2015,7,5,16,25,25025,250250,21,21,0,0,0,0,00" 
1.080242157, 1 0 NULL g mi 


"2,1,2015,7,5,16,25,25025,250250,20,31,0,0,0,0,00" 
0.119505495 1 1 0119505495 g 


"2,1,2015,7,5,16,25,25025,250250,19,31,0,0,0,0,00" 
0.122343495 1 1 0122343495 g 


"2,1,2015,7,5,16,25,25025,250250,18,31,0,0,0,0,00" 
0.126414001 1 1 0126414001 g 


"2,1,2015,7,5,16,25,25025,250250,17,31,0,0,0,0,00" 
0.131964594 1 1 0131964594 g 


"2,1,2015,7,5,16,25,25025,250250,16,31,0,0,0,0,00" 
0.139222205 1 1 0139222205 g 


"2,1,2015,7,5,16,25,25025,250250,15,31,0,0,0,0,00" 
0.148684904 1 1 0148684904 g 


"2,1,2015,7,5,16,25,25025,250250,14,31,0,0,0,0,00" 
0.162443489 1 1 0162443489 g 


"2,1,2015,7,5,16,25,25025,250250,13,31,0,0,0,0,00" 
0.180296198 1 1 0180296198 g 


"2,1,2015,7,5,16,25,25025,250250,12,31,0,0,0,0,00" 
0.212974995 1 1 0.212974995 g 


"2,1,2015,7,5,16,25,25025,250250,11,31,0,0,0,0,00" 
0.311011314 1 1 0311011314 g 


"2,1,2015,7,5,16,25,25025,250250,10,21,0,0,0,0,00" 
0.127954796 1 1 0127954796 g 


"2,1,2015,7,5,16,25,25025,250250,9,21,0,0,0,0,00" 
0.129953295 1 1 0129953295 g 


"2,1,2015,7,5,16,25,25025,250250,8,21,0,0,0,0,00" 
0.133530408 1 1 0133530408 g 


"2,1,2015,7,5,16,25,25025,250250,7,21,0,0,0,0,00" 
0.138784096 1 1 0138784096 g 


"2,1,2015,7,5,16,25,25025,250250,6,21,0,0,0,0,00" 
0.145538107. 1 1 0145538107. g 


"2,1,2015,7,5,16,25,25025,250250,5,21,0,0,0,0,00" 
0.1538385 1 1 01538385 g mi 


"2,1,2015,7,5,16,25,25025,250250,4,21,0,0,0,0,00" 
0.166514009 1 1 0166514009 g 


"2,1,2015,7,5,16,25,25025,250250,3,21,0,0,0,0,00" 
0.184144899 1 1 0184144899 g 


"2,1,2015,7,5,16,25,25025,250250,2,21,0,0,0,0,00" 
0.217322901 1 1 0217322901 g 


"2,1,2015,7,5,16,25,25025,250250,1,21,0,0,0,0,00" 
0.316857487 1 1 0316857487 g 


Source: KBE and Massport. 
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Fuel Storage and Handling 


As in previous years, VOC emissions from fuel storage and handling were calculated using methods based 
on EPA's AP-421 document. Calculations account for evaporative emissions from breathing losses, 
working losses, and spillage from aboveground storage tanks, underground storage tanks, and aircraft 
refueling. In 2003, additional information became available on the fire training fuel, Tek-Flame®. 
Emissions of VOCs from this fuel were estimated by EDMS. Table I-8 presents Logan Airport's fuel 
throughput by category. 


Stationary Sources 


Stationary sources include the Central Heating and Cooling Plant, emergency generators, snow melters, 
space heaters, and boilers. Emission factors from EPA's AP-42 or NO, Reasonably Available Control 
Technology (RACT) compliance testing were combined with the actual 2015 fuel throughput of the 
stationary sources to obtain emissions of VOCs, NOx, CO, and PM with a diameter of less than or equal to 
10 micrograms or 2.5 micrograms (PM10/PM2:5). 


Title V of the 1990 Clean Air Act (CAA) Amendments requires facilities with air emissions to document 
their emissions and obtain a single permit combining all sources. The permitting program ensures that all 
emission sources are accounted for, the proper permits have been received, and permit conditions are 
being followed. A Title V Air Operating Permit covers all of the stationary sources at Logan Airport 
including boilers, emergency generators, snow melters, fire training, cooling towers, paint booths, deicing 
facilities, and storage tanks. Table I-9 presents Logan Airport's stationary source fuel throughput by fuel 
category. 


1 Compilation of Air Pollutant Emission Factors, AP-42, Office of Air Quality Planning and Standards, EPA, Fifth Edition, 
1995. 
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Table I-8 Fuel Throughput by Fuel Category (gallons) 





Fuel Category 












































1999 2000 2001 2002 2003 2004 2005 2006 2007 

Jet Fuel 354,095,516 441,901,932 416,748,819 358,190,362 319,439,910 373,996,141 368,645,392 364,450,864 367,585,187 
Fire Training Fuel? NA NA NA NA 13,719 12,227 8,105 5,000 8,631 
Aviation Gas 99,726 90,922 60,691 35,111 32,515 34,717 52,487 35,098 29,067 
Auto Gas 7,200,000 7,569,206 6,181,472 5,754,740 5,436,322 5,803,442 5,903,424 6,028,931 6,022,237 
Diesel 768,106 839,751 1,239,904 1,067,847 1,030,185 1,078,665 1,567,688 1,164,493 1,141,335 
Heating Oil No.2 480,733 494,500 582,283 340,492 370,903 381,852 367,899 259,768 423,181 
Heating Oil No.62 1,600,893 1,555,527 1,641,693 1,079,283 1,122,975 2,940,752 3,098,126 1,396,529 1,073,260 
Fuel Category 2008 2009 2010 2011 2012 2013 2014 2015 
Jet Fuel 345,631,788 327,358,619 335,693,997 340,421,373 343,731,127 349,397,940 370,222,342 374,985,216 
Fire Training Fuel? 5,971 3,510 800 3,810 2,587 5,400 3,753 7,619 
Aviation Gas 25,037 18,238 15,268 14,064 12,306 14,422 12,514 10,225 
Auto Gas 5,693,178 5,736,724 5,696,505 5,487,952 6,694,626 6,800,936 7,007,591 7,432,165 
Diesel 1,071,707 1,121,241 1,168,761 1,099,720 878,499 1,094,714 1,178,805 1,473,720 
Heating Oil No.2 303,143 409,049 319,727 384,906 210,794 289,665 289,956 294,704 
Heating Oil No.62 16,385 368,690 9,010 11,285 6,786 17,721 77,146 0 

Source: Massport, 2015. 

1 Fire Training Fuel used in 1999-2002 was Jet A Fuel while in 2003 through 2014 it was Tek-Flame®. 2012 includes 100 gallons of avgas, 2013 includes 400 gallons of avgas, 

2014 includes 338 gallons of avgas, and 2015 includes 742 gallons of avgas. 

2 Effective November 2014, Massport no longer uses No. 6 heating oil at the CHP and was replaced with No. 2 heating oil. 

NA Not available. 
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Table I-9 Stationary Source Fuel Throughput by Fuel Category (gallons) 



































Fuel Category 1999 2000 2001 2002 2003 2004 2005 2006 2007 
Natural Gas (ft?) 183,943,000 283,720,049 199,500,000 268,359,282 201,714,114 62,610,000 92,460,000 112,390,000 338,430,000 
Heating Oil No. 2 480,733 494,500 582,283 340,492 370,903 381,852 367,899 259,768 423,181 
Heating Oil No. 62 1,600,893 1,555,527 1,641,693 1,079,283 1,122,975 2,940,752 3,098,126 1,396,529 1,073,260 
Diesel Fuel? 57,441 NA NA NA NA 67,198 77,848 77,848 258,606 
Fire Training Fuel? 23,000 NA NA NA 13,719 12,227 8,105 5,000 8,631 
Fuel Category 2008 2009 2010 2011 2012 2013 2014 2015 
Natural Gas (ft?) 458,680,000 430,810,000 449,640,000 479,830,000 360,523,000 402,496,000 418,805,000 463,170,000 
Heating Oil No. 2 303,143 409,050 319,727 384,906 210,794 289,665 289,956 294,704 
Heating Oil No. 62 16,385 368,690 9,010 11,285 6,786 17,721 77,146 0 
Diesel Fuel? 146,718 145,778 116,511 218,081 42,109 231,130 124,480 381,581 
Fire Training Fuel? 5,971 3,510 800 3,810 2,587 5,400 3,753 7,619 

Source: Massport, 2015. 

NA Not available. 

1 Effective November 2014, Massport no longer uses No. 6 heating oil at the CHP and was replaced with No. 2 heating oil. 

2 Diesel fuel was from the stationary snow melter usage. Starting in 2007, portable snow melter usage was also included. 

3 Fire Training Fuel used in 1999-2002 was Jet A Fuel while in 2003 through 2015 it was Tek-Flame®. 2012 includes 100 gallons of avgas, 2013 includes 400 gallons of avgas, 


2014 includes 338 gallons of avgas, and 2015 includes 742 gallons of avgas. 
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Tables I-10 through I-19 contain the 1993 through 2010 Emissions Inventory summary tables for 
Logan Airport. 


1993 Through 2010 Emissions Inventories 





Table I-10 Estimated VOC Emissions (in kg/day) at Logan Airport 1993-2001! 















































Logan Dispersion Modeling System EDMS EDMS EDMS 
Aircraft/GSE Model: (LDMS) v3.22 v4.21 v4.03 
Motor Vehicle MOB 
Model: MOBILE5a MOB5a_h | 6.2.03 | MOBILE 6.0 
Year: 1993 1994 1995 1996 | 1997 1998 1999? | 2000 2001 
Aircraft Sources 
Air carriers 1,958 | 1,554 1,407 1,390 | 1,227 736 653 514 374 
Commuter aircraft 943 543 531 622 498 154 196 140 113 
Cargo aircraft 89 244 236 214 207 43 318 207 149 
General aviation 51 48 36 24 27 13 141 42 43 
Total aircraft sources 3,041 | 2,389 2,210 2,250 | 1,959 946 1,308 903 679 
Ground Service 636 533 521 497 530 145 243 153 143 
Equipment? 
Motor Vehicles 
Ted Williams Tunnel NA NA NA NA NA NA 15 12 10 
through-traffic 
Parking/curbside 173 148 127 102 102 118 101 89 77 
On-airport vehicles* 238 215 179 223 205 258 256 206 170 
Total motor vehicle 411 363 306 325 307 376 372 307 257 
sources 
Other Sources 
Fuel storage/handling 408 434 318 356 381 372 352 | 412 372 
Miscellaneous sources® 5 5 5 6 6 2 16 2 2 
Total other sources 413 439 323 362 387 374 368 | 414 374 
Total Airport Sources 4501 | 3,724 3,360 3,434 | 3,183 1,841 2,291 | 1,777 = 1,453 


























Source: KBE and Massport. 
kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 


NA Not available. 

MOB MOBILE model for motor vehicle emissions (MOB5a_h=MOBILE5a_h, MOB6.2.03=MOBILE6.2 version .03) 

1 The emissions inventory for 1990 is shown in Chapter 7. Emission inventories for 1991 and 1992 were not prepared. 

2 Year 1999 emissions were last re-calculated using EDMS v4.21 in the 2004 ESPR Air Quality Analysis. 

3 Beginning in 1996 and later, emissions include vehicles and equipment converted to alternative fuels. APU emissions are 
also included. 

4 1999 emissions inventory include reductions attributable to CNG shuttle buses. 

5 Includes the Central Heating and Cooling Plant, emergency electricity generation, and other stationary sources. Fire 


Training emissions were included in 1999. Diesel snow melter usage was added in 1999. 
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Table I-11 Estimated VOC Emissions (in kg/day) at Logan Airport 2002-2009 





Aircraft/GSE EDMS EDMS EDMS EDMS EDMS EDMS EDMS 
Model: v4.11 v4.21 v4.5 v5.0.1 v5.0.2 v5.1 v5.1.2 
Motor Vehicle MOBILE MOB 

Model: 6.0 6.2.01 MOBILE 6.2.03 





Year: 2002 2003 | 2004 | 2005 2006 2007 2008 2009 





Aircraft Sources 





Air carriers 248 «208 |» 292) 271 «227.0 S11) 435 «381324. 286. 237,235 





























Commuter aircraft 75 95) 127) 140 125 371} 479 409 253. «176 «131 ~=—133 
Cargo aircraft 127 4] io] 41; 19 46] 129 112] 107, 7] 71 #71 
General aviation 52 61) 127) 147 147 236| 226 206, 201. 171, 78 #8 78 
Total aircraft 502 458 «656. «599-518-1164 | 1269 1108 885 703 Si7 517 
sources | 
Ground Service 247, «227, «187 «178-«67,—s—(i77'/|sSs B78 iti (it CtC«C 
Equipment? 
Motor Vehicles | 
Ted Williams 9 O OP o 0° | 0? 0° | 03 Oe | 03 0° | 0 
Tunnel through- 
traffic 
Parking/curbside4 51 45] 38) 37) 33, 33] 31. 31) 2 25] 22 22 
On-airport vehicles 152, «135 129) «118 «:106)= 106) 104 «104 82 Ls 
Total motor vehicle 212) 180 «167, «155, 139 «139° «135+«135) «107. 107) «93s 
sources 





Other Sources 





Fuel 329-297 «341, 340-336-336) «338 «338-320-320 307.—S 307 








storage/handling | | | 
sources> | | | 

Total other sources 331 300,350,353. 344. = 344) 352-352, 333-332, 314314 
Total Airport 1,292 1,165 | 1360/1285 1168 1724/1834 1673 1391 1208 980 980 
Sources 





























Source: KBE and Massport 
Notes: Years 2006 to 2009 were computed with previous years EDMS version to provide for a common basis of comparison. 
kg/day kilograms per day. 1 kg/day is equivalent to approximately 0.40234 tons per year (tpy). 


1 The 2006 increase in aircraft VOC emissions is largely attributable to the addition of aircraft main engine startup emissions. 

2 GSE emissions include aircraft APUs as well as vehicles and equipment converted to alternative fuels. 

3 Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 
through- traffic at Logan Airport beginning in 2003. 

4 Parking/curbside is based on VMT analysis. 

5 Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 
sources. 
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Table I-12 Estimated VOC Emissions (in kg/day) at Logan Airport 2010 














Aircraft/GSE Model: EDMS EDMS 
v5.1.2 v5.1.3 

Motor Vehicle Model: MOBILE 6.2.03 

Year: 2010 





Aircraft Sources 



































Air carriers 292 | 292 
Commuter aircraft 129 | 125 
Cargo aircraft 70 | 70 
General aviation 81 | 81 
Total aircraft sources 572 | 568 
Ground Service Equipment? 49 | 49 
Motor Vehicles 

Ted Williams Tunnel through-traffic -? | -? 
Parking/curbside? 20 | 20 
On-airport vehicles 68 | 68 
Total motor vehicle sources 88 | 88 





Other Sources 

















Fuel storage/handling 311 | 311 
Miscellaneous sources* 5 | 5 
Total other sources 316 | 316 
Total Airport Sources 1,025 | 1,021 





Source: KBE and Massport 
kg/day _ kilograms per day. 1 kg/day is equivalent to approximately 0.40234 tons per year (tpy). 


1 GSE emissions include aircraft APUs as well as vehicles and equipment converted to alternative fuels. 

2 Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 
through-traffic at Logan Airport beginning in 2003. 

3 Parking/curbside is based on VMT analysis. 

4 Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 
sources. 


Appendix I, Air Quality/Emissions Reduction 1-46 


Boston-Logan International Airport 2015 EDR 
























































Table I-13. Estimated NOx Emissions (in kg/day) at Logan Airport 1993-20011 

Logan Dispersion Modeling System EDMS EDMS EDMS 
Aircraft/GSE Model: (LDMS) v3.22 v4.21 v4.03 
Motor Vehicle MOB 
Model: MOBILE5a MOB5a_h | 6.2.03 MOBILE 6.0 
Year: 1993 | 1994 1995 1996 | 1997 1998 | 19997 2000 2001 
Aircraft Sources 
Air carriers 4271 | 4,317 3,861 3,781 | 4,150 4471 4183 | 4,202 | 3,707 
Commuter aircraft 202 158 192 137 159 203 166 125 233 
Cargo aircraft 213 257 332 363 262 254 286 284 267 
General aviation 13 13 17 18 21 5 12 49 34 
Total aircraft sources 4,699 | 4,745 4,402 4,299 | 4,592 4,933 4647 | 4,660 | 4,241 
Ground Service 722 617 607 588 622 317 444 333 305 
Equipment? 
Motor Vehicles 
Ted Williams Tunnel NA NA NA NA NA NA 28 26 22 
through-traffic 
Parking/curbside 25 24 24 24 24 37 39 52 46 
On-airport vehicles4 240 239 229 257 244 372 449 425 369 
Total motor vehicle 265 263 253 281 268 409 516 503 437 
sources 
Other Sources 
Fuel storage/handling> 0 0 0 0 0 0 0 0 0 
Miscellaneous sources® 278 330 320 275 244 284 165 211 185 
Total other sources 278 330 320 275 244 284 165 211 185 
Total Airport Sources 5,964 | 5,955 5,582 5443 | 5,726 5,943 5,772 | 5,707 | 5,168 





























Source: 


K 


NA Not available. 


MOB 


1 
2 
3 


4 
5 
6 


KBE and Massport. 
g/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 


MOBILE model for motor vehicle emissions (MOB5a_h=MOBILE5a_h, MOB6.2.03=MOBILE6.2 version .03) 


The emissions inventory for 1990 is shown in Chapter 7. Emission inventories for 1991 and 1992 were not prepared. 


Year 1999 emissions were last re-calculated using EDMS v4.21 in the 2004 ESPR Air Quality Analysis. 


Beginning in 1996 and later, emissions include vehicles and equipment converted to alternative fuels. APU emissions are 


also included. 


1999 emissions inventory include reductions attributable to CNG shuttle buses. 
Fuel storage and handling facilities are not sources of NOx emissions. 
Includes the Central Heating and Cooling Plant, emergency electricity generation, and other stationary sources. Fire 


Training emissions were included in 1999. Diesel snow melter usage was added in 1999. 
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Table I-14 Estimated NOx Emissions (in kg/day) at Logan Airport 2002-2009 























Aircraft/GSE EDMS EDMS EDMS EDMS EDMS EDMS EDMS 
Model: v4.11 v4.21 v4.5 v5.0.1 v5.0.2 v5.1 v5.1.2 
Motor Vehicle MOBILE MOB 

Model: 6.0 6.2.01 MOBILE 6.2.03 








Year: 2002 2003 | 2004 | 2005 2006 2007 2008 2009 


Aircraft Sources 
































Air carriers 2,721} 2479 2,949 2,880 2,849 3,044 3,120 3,121 3,031 3,031 | 2944 2,952 
Commuter aircraft 208 185 245 «= «225.,««195. «256-353. 354319319} 309.234 
Cargo aircraft 246 213 215) 211) 192 125) 248 248) 233 «233° «215204 
General aviation 38 45 49 50| 49 60, 56 56, 43 43 27 B 
Total aircraft 3,213 | 2,922 3458 3,366 3,285 3,485 3,777 3,779 3,626 3,626 3495 3,413 
sources | 
Ground Service 322 291 333,312,280. «300, «299 «299-257 —«s257_ss9—Ss« 
Equipment? 
Motor Vehicles | | 
Ted Williams 20 0 0 eo) ee oe] &@ oe & oe @f © 
Tunnel through- 
traffic 
Parking/curbside? 32 28 21 2 19 19 18 #18 15 15 3 86 
On-airport vehicles 341 302, 267/ 269) 238 238) 233 233) 182 182 153 153 
Total motor vehicle 393 330] 288/ 291) 257 | 257| 251. 251| 197. 197] 166 166 
sources i i i 





Other Sources 









































Fuel 0 0 0 0 0 0 0 Oo 0: oO 0} 0 
storage/handling* 
Miscellaneous 175 151) 211) 218) 109 109) 128 128 124 #124/ +181. 181 
sources? ! 
Total other sources 175) 151) 211) 218) 109 109) 128 128) 124 124) 181 181 
Total Airport 4103 | 3,694) 4,290 4,187 | 3931 4,151 4455 4,457 4,204 4,204) 4,061 3,979 
Sources i : 

Source: KBE and Massport 

Notes: Years 2006 to 2009 were computed with previous years EDMS version to provide for a common basis of comparison. 

Kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 

1 GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 

2 Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 

through-traffic at Logan Airport beginning in 2003. 

3 Parking/curbside data is based on VMT analysis. 

4 Fuel storage/handling facilities are not a source of NOx emissions. 

5 Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other 


stationary sources. 
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Table I-15 Estimated NOx Emissions (in kg/day) at Logan Airport 2010 





Aircraft/GSE Model: 


EDMS 
v5.1.2 


EDMS 
v5.1.3 








Motor Vehicle Model: 


MOBILE 6.2.03 
























































Year: 2010 

Aircraft Sources 

Air carriers 3,031 | 3,037 
Commuter aircraft 203 | 204 
Cargo aircraft 197 , 197 
General aviation 29 | 26 
Total aircraft sources 3,460 : 3,464 
Ground Service Equipment? 198 | 198 
Motor Vehicles 

Ted Williams Tunnel through-traffic -? -? 
Parking/curbside? 12 | 12 
On-airport vehicles 144 | 144 
Total motor vehicle sources 156 | 156 
Other Sources 

Fuel storage/handling* 0 0 
Miscellaneous sources? 166 | 166 
Total other sources 166 | 166 
Total Airport Sources 


3,980 3,984 


Source: KBE and Massport 
Kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 


1 GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 

2 Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 
through-traffic at Logan Airport beginning in 2003. 

3 Parking/curbside data is based on VMT analysis. 

4 Fuel storage/handling facilities are not a source of NOx emissions. 

5 Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 
sources. 
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Table I-16 Estimated CO Emissions (in kg/day) at Logan Airport 1993-2001? 





















































EDMS EDMS EDMS 

Aircraft/GSE Model: Logan Dispersion Modeling System (LDMS) v3.22 v4.21 v4.03 
MOB 

Motor Vehicle Model: MOBILE5a MOB5a_h 6.2.03 MOBILE 6.0 
Year: 1993 1994 1995 1996 1997 1998 19992 2000 2001 
Aircraft Sources 
Air carriers 5,663 | 4,660 4,691 4,812 | 4,698 3,079 3,754 2,994 2,475 
Commuter aircraft 1,309 927 934 859 770 482 1,404 1,188 1,072 
Cargo aircraft 344 572 598 580 514 218 503 400 323 
General aviation 353 356 339 549 654 269 940 295 407 
Total aircraft sources 7,669 6,515 6,562 6,800 6,636 4,048 6,601 4,877 4,277 
Ground Service 7482 6,187 6,029 5,740 6,098 5,113 4,532 5,335 5,193 
Equipment? 
Motor Vehicles 
Ted Williams Tunnel NA NA NA NA NA NA 151 133 121 
through-traffic 
Parking/curbside 952 820 650 644 586 772 437 495 440 
On-airport vehicles4 1,575 1,451 1,087 1,514 1,283 1,883 2,547 2,245 2,001 
Total motor vehicle 2,527 2,271 1,737 2,158 1,869 2,655 3,135 2,873 2,562 
sources 
Other Sources 
Fuel storage/handling> 0 0 0 0 0 0 0 0 0 
Miscellaneous sources® 26 30 29 39 37 37 168 27 24 
Total other sources 26 30 29 39 37 37 168 27 24 
Total Airport Sources 17,704 | 15,003 14,357 14,737 | 14,640 11,853 | 14,436 | 13,112 | 12,056 
































Source: KBE and Massport. 

Kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 

NA Not available. 

MOB MOBILE model for motor vehicle emissions (MOB5a_h=MOBILE5a_h, MOB6.2.03=MOBILE6.2 version .03) 

1 The emissions inventory for 1990 is shown in Chapter 7. Emission inventories for 1991 and 1992 were not prepared. 

2 Year 1999 emissions were last re-calculated using EDMS v4.21 in the 2004 ESPR Air Quality Analysis. 

3 Beginning in 1996 and later, emissions include vehicles and equipment converted to alternative fuels. APU emissions are 
also included. 

4 1999 emission inventory include reductions attributable to CNG shuttle buses. 

5 Fuel storage and handling facilities are not sources of CO emissions. 

6 Includes the Central Heating and Cooling Plant, emergency electricity generation, and other stationary sources. Fire 


Training emissions were included in 1999. Diesel snow melter usage was added in 1999. 
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Table I-17 Estimated CO Emissions (in kg/day) at Logan Airport 2002-2009 

Aircraft/GSE EDMS EDMS | _—s«EDMS EDMS EDMS EDMS EDMS 
Model: v4.11 v4.21 v4.5 v5.0.1 v5.0.2 v5.1 v5.1.2 
Motor Vehicle MOBILE MOB MOBILE 6.2.03 

Model: 6.0 6.2.01 

Year: 2002 2003 2004 2005 2006 2007 2008 2009 
Aircraft Sources | | | | 

Air carriers 2156 2,128 | 2,985 | 2,895 2828 3167 | 2973 2973 2710 2710 2460 2448 
Commuter aircraft 783 846 1,010 1010) 950 1587 2484 2484 2436 2,436 | 2364 2,795 
Cargo aircraft 285 «209, «229, «174. s«s138=ss1SB) «24141255. -255| 256 ~=—266 
General aviation 256 276 | «S416. 437,398. 442) «401.«S 403, 345.345 | 145150 
Total aircraft 3480 | 3459 4640 4516 | 4314 5354 6099 6101 5,746 5746 5225 5,659 
sources | | 

Ground Service 5,170 4,758 3,586 3,531 3,409 1586 1904 1904 1609 1609/1364 1,364 
Equipment? 

Motor Vehicles | | 

Ted Williams 112 02 e oe ef oe ef © eo ef oe 02 
Tunnel through- 

traffic 
Parking/curbside? 295 253, «180 «179) «144 «144,39, 139s7,ssa | oy.—Ssi.07 
On-airport 1872 1,685 | 1,412 | 1,290 1,036 1,036 1,038 1,038, «834.834.740.740 
vehicles | | | | 

Total motor 2,279 1,938) 1592/1469 1180 1180/1177. 1177| 951 951 847. 847 
vehicle sources : 

Other Sources | ; | 

Fuel 0 0 0 0 0 0 0 0 0 0 0 0 
storage/handling* | | | | 
Miscellaneous 23 22 33) 40; 24 2] 51 51 5555) 55 55 
sources? | | | 

Total other 23 22 33) 40 2 2| SL 51 5555) 55 55 
sources | | 

Total Airport 10,952 10,177 | 9,851 | 9,556 8927 8144 9231 9,233 8361 8361 7,491 7,925 
Sources : i i i 

Source: | KBE and Massport 


Notes: 
Kg/day 


1 
2 


3 
4 
5 


GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 


Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 


through-traffic at Logan Airport beginning in 2003. 


Parking/curbside information is based on VMT analysis. 


Fuel storage/handling facilities are not a source of CO emissions. 
Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other 
stationary sources. 
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Table I-18 Estimated CO Emissions (in kg/day) at Logan Airport 2010 



























































EDMS EDMS 
Aircraft/GSE Model: v5.1.2 v5.1.3 
Motor Vehicle Model: MOBILE 6.2.03 
Year: 2010 
Aircraft Sources 
Air carriers 2,531 | 2,531 
Commuter aircraft 2,629 | 2,086 
Cargo aircraft 248 | 259 
General aviation 177 | 173 
Total aircraft sources 5,585 | 5,049 
Ground Service Equipment? 1,222 | 1,222 
Motor Vehicles 
Ted Williams Tunnel through-traffic -? -? 
Parking/curbside? 106 | 106 
On-airport vehicles 726 | 726 
Total motor vehicle sources 832 | 832 
Other Sources 
Fuel storage/handling* 0 0 
Miscellaneous sources® 53 | 53 
Total other sources 53 | 53 
Total Airport Sources 





7,692 7,156 





Source: KBE and Massport 


Kg/day kilograms per day. 1 kg/day is approximately equivalent to 0.40234 tons per year (tpy). 
1 GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 
2 Due to the new roadway configuration and opening of the Ted Williams Tunnel there was no Ted Williams Tunnel 


through-traffic at Logan Airport beginning in 2003. 


3 Parking/curbside information is based on VMT analysis. 
4 Fuel storage/handling facilities are not a source of CO emissions. 
5 Includes the Central Heating and Cooling Plant, emergency electricity generation, snow melter usage, and other stationary 


sources. 
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Table I-19 Estimated PMio/PMz5 Emissions (in kg/day) at Logan Airport, 2005-20101 










































































EDMS EDMS EDMS EDMS EDMS 
Aircraft/GSE Model: v4.5 v5.0.1 v5.0.2 v5.1 EDMS v5.1.2 v5.1.3 
Motor Vehicle 
Model: MOBILE 6.2.03 
Year: 2005 2006 2007 2008 2009 2010 
Aircraft Sources | | ; 
Air carriers 25 25 38 35 «67/63 ~— 42 43. 36, 34.34 
Commuter aircraft 1 2 6 | 14 | 11 | 6 5 | 5 4 4 
Cargo aircraft 2 2 3 | 6|5 | 4 4 | 3 3 3 
General aviation 2 2 2 | 575 | 4 2 | 2 2 2 
Total aircraft sources 30 44 46 | 92 | 84 | 56 54 | 46 43 | 43 
Ground Service 11 9/10 10/8 15 4 4 2B 123 
Equipment? 
Motor Vehicles 
Parking/curbside* 1 1| «<1 | <1 | <1 | <1 <1 | <1 <1 | <1 
On-airport vehicles 8 8 9 | 9/7 | 7 6 | 6 6 6 
Total motor vehicle 9 9 9 | 9|7 | 7 6 | 6 6 6 
sources | | | 
Other Sources | | | 
Fuel 0 0} 0 ojo 0 0 oO 0 0 
storage/handling> | | | 
Miscellaneous 34 16 17 | 17 | 3 | 3 5 | 5 2 2 
sources® | | | 
Total other sources 34 16 17 | 17 | 3 | 3 5 | 5 2 2 
Total Airport 84 78) 82 128/102 81 79 «71, 64s 
Sources i i : i 





Source: KBE and Massport 


Notes: 
Kg/day 


Au BWN FH 














It is assumed that all PM are less than 2.5 microns in diameter (PM2.5). 


2005 is the first year that PM10/PM2.5 emissions were included in the Logan Airport ESPR/EDR emission inventories. 
GSE emissions include APUs as well as vehicles and equipment converted to alternative fuels. 


Parking/curbside is based on VTM analysis. 
Fuel storage and handling facilities are not sources of PM emissions. 
Includes the Central Heating and Cooling Plant, emergency electricity generation, fire training, snow melters, and other 


stationary sources. 
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Greenhouse Gas Emissions Inventory for 2015 


The Massachusetts Executive Office of Energy and Environmental Affairs (EEA) has published the MEPA 
Greenhouse Gas Emissions Policy and Protocol.? These guidelines require that certain projects undergoing 
review under the Massachusetts Environmental Policy Act (MEPA) quantify the greenhouse gas (GHG) 
emissions generated by proposed projects, and identify measures to avoid, minimize, or mitigate such 
emissions. Even though the 2015 EDR does not assess any proposed projects and is therefore not subject 
to the GHG policy, Massport has voluntarily prepared an emission inventory of GHG emissions directly 
and indirectly associated with Logan Airport. 


In April 2009, the Transportation Research Board Airport Cooperative Research Program (ACRP); published 
the Guidebook on Preparing Airport Greenhouse Gas Emission Inventories (ACRP Report 11), which provides 
recommended instructions to airport operators on how to prepare an airport-specific GHG emissions 
inventory.4 The 2015 GHG emissions estimates include aircraft (within the ground taxi/delay and up to 
3,000 feet), GSE, APU, motor vehicles, a variety of stationary sources, and electricity usage. Aircraft cruise 
emissions over the 3,000-foot level were not included. This work was accomplished following the EEA 
guidelines and uses widely-accepted emission factors that are considered appropriate for this application, 
including International Organization for Standardization New England electricity-based values. 


Methodology 


Airport GHG emissions are calculated in much the same way as criteria pollutants,> through the use of 
input data such as activity levels or material throughput rates (i.e., fuel usage, VMT, electrical 
consumption) that are applied to appropriate emission factors (i.e., in units of GHG emissions per gallon 
of fuel). 


In this case, the input data were either based on Massport records, or data and information derived from 
the latest version of the FAA EDMS (EDMS v5.1.4.1). Table I-20 summarizes the data and information used 
in the 2015 GHG inventory. 


Massport will update the GHG Emissions Inventory for Logan Airport annually. 


2 Revised MEPA Greenhouse Gas Emissions Policy and Protocol, Massachusetts Executive Office of Energy and 
Environmental Affairs, effective May 10, 2010. 

3. These GHGs are comprised primarily of carbon dioxide (CO2), methane (CHA), nitrous oxides (N20), and three groups 
of fluorinated gases (i.e., sulfur hexafluoride [SF6], hydrofluorocarbons [HFCs], and perfluorocarbons [PFCs]). GHG 
emission sources associated with airports are generally limited to CO2, CH4, and N20. 

4 Transportation Research Board, Airport Cooperative Research Panel, ACRP Report 11, Project 02-06, Guidebook on 
Preparing Airport Greenhouse Gas Emissions Inventories (in production). See 
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_011.pdf for the full report. 

5 Criteria pollutants are pollutants for which there are National Ambient Air Quality Standards (i.e., carbon monoxide, 
sulfur dioxide, nitrogen dioxide, etc.). 
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Table I-20 Logan Airport Greenhouse Gas (GHG) Inventory Input Data and Information for 

























































































2015 
Activity Fuel Type Usage Units Source 
Aircraft 
Aircraft Taxi Jet At 21,219,609 gallons EDMS v5.1.4 
AvGas? 579 gallons EDMS v5.1.4 
Engine Startup JetA 220,102 gallons EDMS v5.1.4 
Aircraft Ground up to 3,000 feet Jet At 18,069,246 gallons EDMS v5.1.4 
AvGas? 493 gallons EDMS v5.1.4 
Aircraft Support Equipment 
GSE Diesel 791,156 gallons Massport 
Gasoline 652,773 gallons Massport 
Propane 1,782 gallons EDMS v5.1.4 
CNG 428,058 ft? EDMS v5.1.4 
APU JetA 841,860 gallons EDMS v5.1.4 
Motor Vehicles 
On-airport Vehicles Composite? 61,608,547 VMT Massport 
On-airport Parking/Curbsides Composite? 1,429,516 Idle hours Massport 
Massport Shuttle Bus CNG 259,011 GEG Massport 
Diesel Defleeted 2014 gallons Massport 
Massport Express Bus Diesel 342,328 gallons Massport 
Massport Fire Rescue Diesel 20,000 gallons Massport 
Agricultural Equipment Diesel 134,123 gallons Massport 
Massport Fleet Vehicles (Honda Civic) CNG 3,467 GEG Massport 
Massport Fleet Vehicles (Fueled Onsite) Gasoline 143,331 gallons Massport 
Massport Fleet Vehicles (Fueled Offsite) Gasoline 83,683 gallons Massport 
Massport Fleet Vehicles (Fueled Onsite) Diesel 134,272 gallons Massport 
Off-airport Vehicles (Public) Composite? 165,068,635 VMT Massport 
Off-airport Vehicles (Airport Employees) Composite? 3,785,210 VMT Massport 
Off-airport Vehicles (Tenant Employees) Composite? 51,125,676 VMT Massport 
Stationary and Portable Sources 
Boilers and Space Heaters No 2 Oil 298,804 gallons Massport 
No 6 Oil 0 gallons Massport 
NaturalGas 467 million ft? © Massport 
Generators Diesel 64,315 gallons Massport 
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Table I-20 Logan Airport Greenhouse Gas (GHG) Inventory Input Data and Information for 
2015 (Continued) 


Activity Fuel Type Usage Units Source 


Aircraft Support Equipment (Cont’d.) 


Snow melters ULSD 381,581 gallons Massport 
CNG 4.83 million ft? | Massport 
Fire Training Facility Tekflame 6,877 gallons Massport 
AvGas 742 gallons Massport 
Electrical Consumption — Massport - 18,467,839 kWh Massport 
Electrical Consumption — - 166,686,391 kWh Massport 


Tenent/Common Area 


Sources: Massport and KBE. 
Notes: APU - Auxiliary power units; CNG —- compressed natural gas; GEG — gasoline equivalent gallons; GSE — ground support 
equipment; kWh — kilowatt hours; VMT — vehicle miles traveled; ULSD — ultra low sulfur diesel. 


1 Jet A density of 6.84 pounds per gallon. 
2 AvGas density of 6.0 pounds per gallon. 
3 Composite means gasoline, diesel, CNG, and liquefied petroleum gas (LPG) fueled motor vehicles. 


Emission factors were obtained from the U.S. Energy Information Administration, the International Panel 
on Climate Change (IPCC), EPA's MOVES, and the most recent version of EPA’s GHG Emission Factors Hub 
(April 2014).«789 Table I-21 presents emission factors for CO2, nitrous oxide (N20), and methane (CHa) for 
2015. 


6 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2, 2006, www.ipcc- 
nggip.iges.or.jp/public/2006gl/index.html. 

7 U.S. Energy Information Administration, Vo/untary Reporting of Greenhouse Gases Program. 

Fuel and Energy Source Codes and Emission Coefficients, WWW.eia.doe.gov/oiaf/1605/coefficients html. 

8 U.S. Environmental Protection Agency, GHG Emissions Factors Hub (April 2014), 
www.epa.gov/climateleadership/inventory/ghg-emissions.html. The most recent version of the Emission Factors Hub 
includes updates to emission factors for stationary and mobile combustion sources, new electricity emission factors 
from EPA's Emissions & Generation Resource Integrated Database (eGRID) and the IPCC Fourth and Fifth Assessment 
Report (AR4/ARS5). 

9 U.S. Environmental Protection Agency, MOVES Emissions Model, http://www.epa.gov/otaq/models/moves/. 
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Table I-21 Greenhouse Gas (GHG) Emission Factors for 2015 
Sources Fuel CcO2 N20 CH, Units 
Aircraft? Jet A 21.5 0.00066 5 lb/gallon 
AvGas 18.3 0.00024 0.01556 Ib/gallon 
Ground Support Diesel 22.5 0.00057 0.00126 Ib/gallon 
Equi t/ Auxiliary P. 
wae CE et Serene 19.4 0.00049 0.00110 Ib/gallon 
CNG 120.0 0.00023 0.00226 lb/1000 ft? 
Propane 12.6 0.00011 0.00060 Ib/gallon 
Jet A 215 0.00066 5 lb/gallon 
Motor Vehicles? Composite 486 0.00010 0.00490 g/mile 
Composite 4,270 0.00030 0.02580 g/hour 
CNG 120.0 0.00023 0.00226 lb/1000 ft? 
Diesel 2255 0.00057 0.00126 Ib/gallon 
Gasoline 19.4 0.00018 0.0008 Ib/gallon 
Stationary and Portable? No. 2 Oil 22.5 0.00018 0.00090 Ib/gallon 
No. 6 Oil 24.8 0.00020 0.00099 Ib/gallon 
Natural Gas 120.0 0.00023 0.00226 lb/1000 ft? 
ULSD 22.5 0.00018 0.00090 Ib/gallon 
Fire Training Facility? Tekflame? 12.6 0.00011 0.00060 lb/gallon 
AvGas 18.3 0.00024 0.01556 Ib/gallon 
Electrical Consumption* - 0.72 0.000013 0.00007 Ib/kW-hr 
Sources: Massport and KBE. 
Notes: | CH4- methane; CNG - compressed natural gas; CO2 - carbon dioxide; g- grams; kWh — kilowatt hour; Ib — pound; N20 - 
nitrous oxides; ULSD — Ultra Low Sulfur Diesel. 
1 Environmental Protection Agency, GHG Emissions Factors Hub (April 2014), 
www.epa.gov/climateleadership/inventory/ghg-emissions.html. 
2 Environmental Protection Agency, MOVES2014, http://www.epa.gov/otaq/models/moves/. 
3 As propane. 
4 Environmental Protection Agency, Emissions & Generation Resource Integrated Database (eGRID) 9th edition Version 1.0, 
February 2014, http://www.epa.gov/climateleadership/documents/emission-factors.pdf. 
5 Contributions of CH4 emissions from commercial aircraft are reported as zero. Years of scientific measurement 


campaigns conducted at the exhaust exit plane of commercial aircraft gas turbine engines have repeatedly indicated that 
CH4 emissions are consumed over the full emission flight envelope [Reference: Aircraft Emissions of Methane and 
Nitrous Oxide during the Alternative Aviation Fuel Experiment, Santoni et al., Environ. Sci. Technol., July 2011, Volume 45, 
pp. 7075-7082]. As a result, the EPA published that: “... methane is no longer considered to be an emission from aircraft 
gas turbine engines burning Jet A at higher power settings and is, in fact, consumed in net at these higher powers.” 
[Reference: EPA, Recommended Best Practice for Quantifying Speciated Organic Gas Emissions from Aircraft Equipped 
with Turbofan, Turbojet, and Turboprop Engines, May 27, 2009 [EPA-420-R-09-901], 
http://www.epa.gov/otag/aviation.htm]. In accordance with the following statements in the 2006 IPCC Guidelines (IPCC 
2006), the FAA does not calculate CH4 emissions for either the domestic or international bunker commercial aircraft jet 
fuel emissions inventories. “Methane (CH4) may be emitted by gas turbines during idle and by older technology engines, 
but recent data suggest that little or no CH4 is emitted by modern engines.” “Current scientific understanding does not 
allow other gases (e.g., N20 and CHA) to be included in calculation of cruise emissions.” (IPCC 1999). 
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Results 


Table I-22 presents the results of the 2015 GHG emissions inventory for Logan Airport by emission source 
(i.e., aircraft, GSE, motor vehicles, and stationary sources) and compound (i.e., CO2z, N20, and CHy), 
respectively. 


Table I-22 Greenhouse Gas (GHG) Emissions (MMT CO2 Eq)! for 2015 





Activity coz N20 CH, Total 





Aircraft Sources 











Aircraft Taxi 0.21 <0.01 7 0.21 
Engine Startup <0.01 <0.01 <0.01 <0.01 
Aircraft AGL to 3,000 feet 0.18 <0.01 <0.01 0.18 





Aircraft Support Equipment 


























GSE 0.02 <0.01 <0.01 0.02 
APU 0.01 <0.01 ~ 0.01 
Motor Vehicles 

On-airport Vehicles 0.03 <0.01 <0.01 0.03 
On-airport Parking/Curbsides 0.01 <0.01 <0.01 0.01 
Massport Shuttle Buses 0.01 <0.01 <0.01 0.01 
Massport Fleet Vehicles 0.01 <0.01 <0.01 0.01 
Off-airport Vehicles (Public) 0.05 <0.01 <0.01 0.05 
Off-airport Vehicles (Airport Employees) <0.01 <0.01 <0.01 <0.01 
Off-airport Vehicles (Tenant Employees) 0.02 <0.01 <0.01 0.02 





Stationary Sources 














Boilers 0.03 <0.01 <0.01 0.03 
Generators, Snow melters, etc. <0.01 <0.01 <0.01 <0.01 
Fire Training Facility <0.01 <0.01 <0.01 <0.01 
Electrical Consumption 0.06 <0.01 <0.01 0.06 
Sources: Massport and KBE. 

1 Units expressed as million metric tons of CO2 equivalent (MMT CO2 Eq): 1 metric ton = 1.1 short tons. 

2 Contributions of CH4 emissions from commercial aircraft are reported as zero. Years of scientific measurement 


campaigns conducted at the exhaust exit plane of commercial aircraft gas turbine engines have repeatedly indicated 
that CH4 emissions are consumed over the full emission flight envelope [Reference: Aircraft Emissions of Methane and 
Nitrous Oxide during the Alternative Aviation Fuel Experiment, Santoni et al., Environ. Sci. Technol., July 2011, Volume 
45, pp. 7075-7082]. As a result, the EPA published that: “... methane is no longer considered to be an emission from 
aircraft gas turbine engines burning Jet A at higher power settings and is, in fact, consumed in net at these higher 
powers.” [Reference: EPA, Recommended Best Practice for Quantifying Speciated Organic Gas Emissions from Aircraft 
Equipped with Turbofan, Turbojet, and Turboprop Engines, May 27, 2009 [EPA-420-R-09- 

901], http://www.epa.gov/otaq/aviation.htm]. In accordance with the following statements in the 2006 IPCC Guidelines 
(IPCC 2006), the FAA does not calculate CH4 emissions for either the domestic or international bunker commercial 
aircraft jet fuel emissions inventories. “Methane (CH4) may be emitted by gas turbines during idle and by older 
technology engines, but recent data suggest that little or no CH4 is emitted by modern engines.” “Current scientific 
understanding does not allow other gases (e.g., N20 and CHA) to be included in calculation of cruise emissions.” (IPCC 
1999). 
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Table I-23 compares the total GHG emission from Logan Airport in 2015 to the total GHG emissions for 
Massachusetts. 





Table I-23. Logan Airport Greenhouse Gas (GHG) Emissions Compared to Massachusetts Totals? 














CO2 N20 CH, Totals 

Logan Airport Emissions (2015)? 0.63 <0.01 <0.01 0.63 
Massachusetts? 68.7 0.8 11 70.6 
Percent of Logan Airport to <1% <1% <1% <1% 
Massachusetts* 

Sources: Massport and KBE. 

1 Units expressed as million metric tons of CO2z equivalents (MMT COz Eq): 1 metric ton = 1.1 short tons. 

2 Total from Massport, tenants, and public categories. 

3 Climate Analysis Indicators Tool (CAIT US) Version 4.0. (Washington, DC: World Resources Institute, 2012) 

4 Percentages represent the relative amount Logan-related emissions compared to the state totals. 


Table I-24 provides a comparison between Airport-related GHG emissions from 2007 through 2015. Total 
GHG emissions in 2015 were slightly higher (13 percent) than 2010 levels. To equally compare to previous 
years, the 2015 emissions are summarized in a manner similar to previous years. 
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Table I-24 Comparison of Estimated Total Greenhouse Gas (GHG) Emissions (MMT of COzeq) 
at Logan Airport — 2007 through 2015 





Source 2007 2008 2009 2010 2011 2012 2013 2014 2015 


Direct Emissions? 

















Aircraft? 0.22 0.21 0.19 0.18 0.19 0.19 0.19 0.20 0.21 
GSE/APUs 0.08 0.08 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
Motor vehicles4 0.03 0.03 0.03 0.03 0.04 0.03 0.05 0.05 0.05 
Other sources? 0.04 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03 
Total Direct 0.37 0.35 0.27 0.27 0.28 0.26 0.29 0.29 0.32 
Emissions 





Indirect Emissions® 























Aircraft’ 0.18 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.18 
Motor vehicles® 0.05 0.05 0.05 0.05 0.06 0.05 0.08 0.07 0.08 
Electrical 0.09 0.08 0.07 0.07 0.08 0.08 0.06 0.06 0.06 
consumption? 
Total Indirect 0.32 0.30 0.29 0.29 0.30 0.30 0.31 0.30 0.32 
Emissions 
Total Emissions”° 0.69 0.65 0.56 0.56 0.58 0.57 0.60 0.60 0.63 
Percent of State <l <l <1 <l <l <l <l <l <1 
Totals 

Sources: Massport and KBE. 

1 MMT - million metric tons of CO2 equivalents (1 MMT = 1.1M Short Tons). CO2 equivalents (CO2eq) are bases for reporting 


the three primary GHGs (e.g., CO2, N20 and CHa) in common units. Quantities are reported as “rounded” and truncated 
values for ease of addition. 


2 Direct emissions are those that occur in areas located within the Airport’s geographic boundaries. 

3 Direct aircraft emissions based engine start-up, taxi-in, taxi-out and ground-based delay emissions. 

4 Direct motor vehicle emissions based on on-site vehicle miles traveled (VMT). 

5 Other sources include Central Heating and Cooling Plant, emergency generators, snow melters and live fire training 
facility. 

6 Indirect emissions are those that occur off the Airport site. 

7 Indirect aircraft emissions are based on take-off, climb-out and landing emissions which occur up to an altitude of 3,000 
ft, the limits of the landing/take-off (LTO) cycle 

8 Indirect motor vehicle emissions based on off-site Airport-related VMT and an average round trip distance of 
approximately 60 miles. 

9 Electrical consumption emissions occur off-airport at power generating plants. 

10 Total Emissions = Direct +Indirect. 

11 Percentage based on relative amount of Airport total of direct emissions to statewide total from World Resources Institute 


(cait.wri.org). 
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Measured NO2 Concentrations 


This section presents the results of Massport’s long-term ambient (i.e., outdoor) air quality monitoring 
program for NO2-a pollutant associated with aircraft activity and other fuel combustion sources. 
Between 1982 and 2011, Massport collected NOz2 concentration data at numerous locations both on the 
Airport and in neighboring residential communities. The purpose of this monitoring program was to track 
long-term trends in NOz levels and to compare the results to the NAAQS for this pollutant. In 2011, 
Massport determined that the Logan NOz Monitoring Program had achieved its objectives with the 
significant and stable decrease in NOz emissions since 1999 and thus discontinued the program in 2011. 


When it was operational, this monitoring program used passive diffusion tube technology for a period of 
one week each month for 12 months of the year at each of the monitoring stations. The samples of NOz, 
along with Quality Assurance/Quality Control (QA/QC) samples, were then analyzed in a laboratory. 


Table I-25 presents the final year NOz2 monitoring data (i.e., 2011). For comparative purposes, historical 
data from 1999 are similarly shown in Table I-25. The table also includes NOz2 data collected under a 
separate effort by MassDEP using continuous monitors at four Boston-area locations. 


As shown on Table I-25, the 2011 NOz levels were somewhat higher than in 2010. However, this 
occurrence is consistent with the cyclical trend of the average levels over the past several years?”. 
Importantly, there remains a long-term trend of decreasing NO2 concentrations at both the Massport and 
MassDEP monitoring sites since 1999. Other notable observations of the 2011 data reveal the following: 


Annual NO2 concentrations at all Massport and MassDEP monitoring locations were below the annual 
NO2z NAAQS of 100 micrograms per cubic meter (ug/m?) in 2011. 


The Massport-collected data compare relatively closely with data collected by the MassDEP. The 
average of all Massport monitoring sites was 29.8 g/m? compared to 32.3 g/m? for the four 
MassDEP Boston-area monitors. 


The highest NO2 concentrations in 2011 from the Massport program occurred in areas characterized 
by high levels of motor vehicle traffic (i.e., Main Terminal Area [Site 8] and Maverick Square [Site 12]). 


10 Spatial and temporal changes in measured NO2 levels from year to year are typical and should not be used to define short-term results. 
Rather, NO levels are better assessed by looking at the trends over several years. 
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Table I-25 = Massport and MassDEP Annual NO2 Concentration Monitoring Results (g/m?) 
Monitoring Site Year 
Site No. 
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Massport Monitoring Sites 
Runway 9 1 61.0 58.2 41.6 45.8 33.9 30.1 35.0 31.9 17.3 31.3 32:2 32.3 38.7 
Runway 4R 2 55.6 44.6 414 36.9 32.5 30.9 30.7 29.0 17.2 20.2 19.2 21.9 25.7 
Runway 33L 3 477 42.6 39.4 33.3 30.8 25.4 24.5 26.3 24.2 21.6 16.9 25.0 29.8 
Runway 27 42.9 37.8 35.8 30.3 25.5 24.1 22.7 22.3 16.9 18.3 17.6 19.4 23.3 
Runaway 22L 5 475 39.8 38.2 33.8 278 23.7 22.1 24.9 17.1 213 20.1 219 29.0 
Runway 22R 6 60.6 59.2 51.6 45.0 32.3 29.7 32.9 25.1 24.8 29.7 278 530k 30.6 
Runway 15R 7 47.0 434 44.3 42.6 40.8 28.7 27.7 28.7 20.5 24.2 23.9 26.7 29.7 
Main Terminal 8 70.8 87.0 80.7 69.3 44.3 44.7 46.2 43.5 29.5 41.7 37.7 43.9 49.0 
Area 
Webster St., 11 52.4 45.5 43.4 39.1 32.5 28.3 31;3 31.3 22.7 25.2 23.9 27.0 30.1 
Jeffries Point 
Maverick 12 81.2 72.2 68.5 61.3 479 46.5 414 45.6 36.0 413 38.2 42.5 43.5 
Square, E. Bos 
Bremen St., E. 13 59.1 52.6 52.0 46.2 39.1 35.7 37.6 37.1 278 30.1 28.6 31.9 35.3 
Boston 
Shore St. E. 14 45.7 38.5 38.8 35.0 27.2 24.0 24.9 224 18.1 19.7 18.3 20.7 26.7 
Boston 
Orient Heights 15 45.1 46.9 47.7 43.1 29.4 25.2 25.5 25.1 19.6 21.1 18.3 22.5 26.7 
Yacht Club 
Bayswater St.E. 16 45.2 45.5 48.3 41.2 28.4 22.8 30.4 23.1 18.4 20.2 17.8 21.0 25.9 
Boston 
Annavoy St. E. 17 40.8 39.2 444 33.7 24.7 214 23.3 21.0 18.2 19.6 17.3 20.9 25.8 
Boston 
Pleasant St. 18 42.0 39.3 37.8 32.3 279 22.6 23.4 214 17.8 20.2 17.7 20.1 244 
Winthrop 
Court Road, 19 40.0 36.1 33.8 274 24.0 19.2 22.3 21.0 16.3 17.1 16.7 18.4 22.7 
Winthrop 
Cottage Park 20 37.1 50.9 45.9 36.7 22.5 19.1 27.7 214 16.3 18.4 17.8 17.8 22.5 
Yacht Club 
Winthrop, Point 21 33.1 37.7 38.6 244 22.7 174 17.2 20.2 15.7 15.6 14.9 17.5 21.6 
Shirley 
Deer Island 22 36.3 31.9 33.8 33.1 213 17.8 16.9 17.8 13.0 17.0 14.7 16.7 20.7 
Runway 4R-9 23 42.2 66.0 42.3 33.4 28.6 24.1 27.1 26.3 19.2 224 21.2 21.6 26.5 
Runway 33L-4R = 24 44.3 41.7 41.8 33.5 28.1 24.3 22.3 25.7 20.9 25.2 20.0 23.6 26.2 
Runway 22R- 25 62.4 50.3 494 42.2 33.8 31.7 29.4 34.5 22.9 25.1 25.3 29.5 34.9 
33L 
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Table I-25 Massport and MassDEP Annual NO2 Concentration Monitoring Results (ug/m3) (Continued) 
Monitoring Site Year 
Site No. 

1999 2000 2001 2002 2003 2004 2005 2006 2007 #2008 2009 2010 2011 
Jeffries Point 26 68.6 49.8 45.0 42.0 35.2 30.5 32.5 317 244 27.0 25.6 28.6 33.1 
Park/Marginal 
St. 
Harborwalk 27 54.3 48.5 474 43.5 35.6 35.5 29.3 34.2 24.2 26.1 24.5 28.3 34.9 
Logan Athletic 29 NA 69.1 67.6 54.9 419 40.2 37.5 37.0 24.6 28.8 26.8 30.8 37.8 
Fields 
Brophy Park, 30 NA 48.0 45.2 41.0 36.5 31.2 32.9 313 24.8 26.6 24.6 26.8 30.8 
Jeffries Point 
Average of all 50.5 50.5 475 40.0 317 28.0 28.7 28.7 21.0 24.3 22.5 25.6 29.8 
Monitoring 
Sites 
MassDEP Monitoring Sites? 
Long Island A 20.7 244 22.6 22.6 16.9 12.6 13.2 13.2 13.2 13.2 11.3 13.6 13.4 
Road 
Harrison B NA 45.1 47.0 45.1 43.2 374 35.8 35.8 37.7 37.7 33.9 32.1 33.1 
Avenue 
Kenmore Cc 56.4 54.5 56.8 47.0 47.0 51.7 43.3 43.3 39.6 41.5 37.7 36.0 38.4 
Square 
East First Street D 39.5 37.6 43.2 39.5 39.5 36.8 33.9 39.6 37.7 30.2 28.3 24.0 254 





Notes: | The NAAQS is 100 g/m’. 


Massport determined that the Logan NO2 Monitoring Program had achieved its objectives with the significant and stable 
decrease in NOz emissions since 1999 and thus discontinued the program in 2011. 


ug/m? ~— micrograms/cubic meter. 


NA Not available. 


1 NO2 monitoring sites operated by the MassDEP. 
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Water Quality/Environmental Compliance and 
Management 


This appendix provides detailed information in support of Chapter 8, Water Quality/Environmental 
Compliance and Management: 


Table J-1 Logan Airport National Pollutant Discharge Elimination System (NPDES) Permit 
(No. MA0000787) Stormwater Outfall Monitoring Requirements (2007) 


Table J-2. Fire Training Facility NPDES Permit (No. MA0032751) Stormwater Outfall Monitoring 
Requirements (2006) 


Table J-3. ~~ Logan Airport 2015 Monthly Monitoring Results for First Quarter — North, West, and 
Maverick Street Stormwater Outfalls 


Table J-4. Logan Airport 2015 Monthly Monitoring Results for First Quarter — Porter Street 
Stormwater Outfall 


Table J-5 ~~ Logan Airport 2015 Monthly Monitoring Results for Second Quarter — North, West, and 
Maverick Street Stormwater Outfalls 


Table J-6 = Logan Airport 2015 Monthly Monitoring Results for Second Quarter — Porter Street 
Stormwater Outfall 


Table J-7 ~~ Logan Airport 2015 Monthly Monitoring Results for Third Quarter — North, West, and 
Maverick Street Stormwater Outfalls 


Table J-8 = Logan Airport 2015 Monthly Monitoring Results for Third Quarter — Porter Street 
Stormwater Outfall 


Table J-9 — Logan Airport 2015 Monthly Monitoring Results for Fourth Quarter — North, West, and 
Maverick Street Stormwater Outfalls 


Table J-10 Logan Airport 2015 Monthly Monitoring Results for Fourth Quarter — Porter Street 
Stormwater Outfall 


Table J-11 Logan Airport 2015 Quarterly Wet Weather Monitoring Results — North, West, Maverick 
Street, and Porter Street Stormwater Outfalls 


Table J-12 Logan Airport 2015 Quarterly Wet Weather Monitoring Results - Northwest and 
Runway/Perimeter Stormwater Outfalls 
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Table J-13 Logan Airport January 2015 Wet Weather Deicing Monitoring Results — North, West, 
Porter Street, and Runway/Perimeter Stormwater Outfalls 


Table J-14 Logan Airport April 2015 Wet Weather Deicing Monitoring Results — North, West Porter 
Street, and Runway/Perimeter Stormwater Outfalls 


Table J-15 Logan Airport Stormwater Outfall NPDES Water Quality Monitoring Results - 1993 to 
2015 


Table J-16 Logan Airport Oil and Hazardous Material Spills and Jet Fuel Handling — 1990 to 2015 
Table J-17 Type and Quantity of Oil and Hazardous Material Spills at Logan Airport — 1999 to 2015 
Table J-18 MCP Activities Status of Massport Sites at Logan Airport 
EnviroNews Vol. 41, Issue 1 — February 2015 

Vol. 41, Issue 2 — June 2015 


Vol. 41, Issue 3 — October 2015 
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Table J-1 


Logan Airport NPDES Permit (No. MA0000787) Stormwater Outfall Monitoring Requirements (2007) 





Monitoring Event 


North Outfall 001 


West Outfall 002 


Maverick Outfall 003 


























Field Laboratory Field Laboratory Field Laboratory 
Measurement Analysis Measurement Analysis Measurement Analysis 
Monthly Dry Weather Not Required Oil and Grease Not Required Oil and Grease Not Required Oil and Grease 
TSS? TSst Tss? 
Benzene Benzene Benzene 
Surfactant Surfactant Surfactant 
Fecal Coliform Fecal Coliform Fecal Coliform 
Enterococcus Enterococcus Enterococcus 
Monthly Wet Weather pH Oil and Grease pH Oil and Grease pH Oil and Grease 
Flow Rate® Tss? Flow Rate® Tss! Flow Rate® Tsst 
Benzene? Benzene Benzene? 
Surfactant Surfactant Surfactant 
Fecal Coliform Fecal Coliform Fecal Coliform 
Enterococcus Enterococcus Enterococcus 
Quarterly Wet Weather pH PAHs?: pH PAHs?: pH PAHs?: 
Flow Rate® - Benzo(a)anthracene Flow Rate® - Benzo(a)anthracene Flow Rate® - Benzo(a)anthracene 
- Benzo(a)pyrene - Benzo(a)pyrene - Benzo(a)pyrene 
- Benzo(b)fluoranthene - Benzo(b)fluoranthene - Benzo(b)fluoranthene 
- Benzo(k)fluoranthene - Benzo(k)fluoranthene - Benzo(k)fluoranthene 
- Chrysene - Chrysene - Chrysene 
-Dibenzo(a,h)anthracene -Dibenzo(a,h)anthracene -Dibenzo(a,h)anthracene 
- Indeno(1,2,3-cd)pyrene - Indeno(1,2,3-cd)pyrene - Indeno(1,2,3-cd)pyrene 
- Naphthalene - Naphthalene - Naphthalene 
Deicing Episode (2/Deicing Season) Not Required Ethylene Glycol Not Required Ethylene Glycol Not Required Not Required 
Propylene Glycol Propylene Glycol 
BODS5* BOD5* 
COD® COD® 
Total Ammonia Nitrogen Total Ammonia Nitrogen 
Nonylphenol Nonylphenol 
Tolyltriazole Tolyltriazole 
Whole Effluent Toxicity Not Required Menidia beryllina Not Required Menidia beryllina Not Required Not Required 
(1st and 3rd Year Deicing Season) Arbacia punctulata Arbacia punctulata 
Treatment System Sampling pH Oil and Grease Not Required Not Required Not Required Not Required 
(Internal Outfalls)” Quantity, Gallons Tss? 
Benzene? 
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Table J-1 


Logan Airport NPDES Permit (No. MA0000787) Stormwater Outfall Monitoring Requirements (2007) (Continued) 





Monitoring Event 


Northwest Outfall 005 


Porter Outfall 003 


(3 upstream locations) 


Select Runway/Perimeter Outfalls 























Field Laboratory Field Laboratory Field Laboratory 
Measurement Analysis Measurement Analysis Measurement Analysis 
Monthly Dry Weather Not Required Not Required Not Required Oil and Grease Not Required Not Required 
TSS? 
Benzene 
Surfactant 
Fecal Coliform 
Enterococcus 
Monthly Wet Weather Not Required Not Required pH Oil and Grease Not Required Not Required 
Flow Rate TSs? 
Benzene? 
Surfactant 
Fecal Coliform 
Enterococcus 
Quarterly Wet Weather pH Oil and Grease pH PAHs?: pH Oil and Grease 
Flow Rate® TSS? Flow Rate® - Benzo(a)anthracene TSS? 
Benzene” - Benzo(a)pyrene Benzene? 
- Benzo(b)fluoranthene 
- Benzo(k)fluoranthene 
- Chrysene 
-Dibenzo(a,h)anthracene 
- Indeno(1,2,3-cd)pyrene 
- Naphthalene 
Deicing Episode (2/Deicing Season) Not Required Not Required Not Required Ethylene Glycol Not Required Ethylene Glycol 
Propylene Glycol Propylene Glycol 
BOD5* BOD5* 
COD> COD> 
Total Ammonia Nitrogen Total Ammonia Nitrogen 
Nonylphenol Nonylphenol 
Tolytriazole Tolytriazole 
Whole Effluent Toxicity Not Required Not Required Not Required Menidia beryllina Not Required Not Required 
(1st and 3rd Year Deicing Season) Arbacia punctulata 
Treatment System Sampling (Internal Outfalls)’ Not Required Not Required Not Required Not Required Not Required Not Required 





Source: Massport 


Notes: 


ne 


NOU BWHN 


Appendix J, Water Quality/Environmental Compliance and Management 


TSS - Total Suspended Solids 


Benzene must be collected with HDPE bailer. 


PAH - Polycyclic Aromatic Hydrocarbons 
BOD - Biological Oxygen Demand 
COD - Chemical Oxygen Demand 


Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 


Flow Rate will be estimated based on measured precipitation and the hydraulic model developed for the Logan Airport drainage system. 


Outfalls 001D and 001E samples collected by Swissport. 


Boston-Logan International Airport 2015 EDR 

















Table J-2 Fire Training Facility NPDES Permit (No. MA0032751) Stormwater Outfall Monitoring Requirements (2006) 
Monitoring Event Outfall Serial Number 001 
Field Laboratory 
Measurement Analysis 
Each Discharge Event" Flow Rate? TSS* 4 
pH Oil and Grease’ 
Total BTEX® 
Toluene 
Benzene 
Ethylbenzene 
Xylene 
PAHs>° 
Whole Effluent Toxicity Not Required Acute Toxicity’ 


(once per year during discharge event) 





Source: Massport 
Notes: Requirements are from NPDES Permit MA0032751, issued November 1, 2006. 
All samples, except for wet testing, shall be collected after treatment and prior to discharge from above ground holding tank. 
1 Flows from more than one training session may be held in treatment train for several weeks. Treatment and subsequent discharge through Outfall 001 is usually triggered by tank levels. Sampling will be conducted during each discharge 
event with the sampling point after the GAC unit and prior to discharge from the above ground holding tank. Each sample shall be a composite of three equally weighted (same volume) grab samples taken at the bottom, middle, and top 
of the above ground tank. 
Total flow volume shall be reported monthly in gallons and the maximum flow rate in gallons per minute shall be reported for each month. 
TSS - Total Suspended Solids 
Oil and grease is measured using EPA Method 1664. 
BTEX and PAH compounds shall be analyzed using EPA approved methods. Testing method used and method detection level for each parameter will be included in each DMR submittal. 
PAH - Polycyclic Aromatic Hydrocarbons 
The permittee shall conduct one acute toxicity test per year. The test results shall be submitted by the last day of the full month following completion of the test in accordance with protocols defined in the permit. 


NOUBRWN 
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Table J-3 


Stormwater Outfalls 


Logan Airport 2015 Monthly Monitoring Results for First Quarter — North, West, and Maverick Street 























Average 
Maximum Monthly Oil and Fecal 
Daily Flow Flow pH Grease TSS Benzene Surfactant Coliform Enterococcus Klebsiella 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) (cfu/100mL) 
001A — North Outfall 1/30/2015 Wet Weather 3.44 0.58 6.04 5.8 23 2:3. 0.310 70 350 NA 
002A — West Outfall 1/30/2015 Wet Weather 13.53 1.95 6.56 10 32 <10 0.240 280 10 NA 
004A — Maverick Street Outfall 1/30/2015 Wet Weather 0.90 0.12 NS NS NS NS NS NS NS NS 
001C — North Outfall 1/8/2015 Dry Weather <4.0 18 <1.0 0.110 <10 10 NA 
002C — West Outfall 1/8/2015 Dry Weather <4.0 28 <10 0.110 60 10 NA 
004C — Maverick Street Outfall 1/8/2015 Dry Weather <4.0 23 <1.0 0.090 50 20 NA 
001A — North Outfall = Wet Weather 1.80 0.77 NS NS NS NS NS NS NS NS 
002A — West Outfall = Wet Weather 10.87 2.06 NS NS NS NS NS NS NS NS 
004A — Maverick Street Outfall = Wet Weather 0.95 0.13 NS NS NS NS NS NS NS NS 
001C — North Outfall 2/13/2015 Dry Weather 18 42 <1.0 0.280 <10 160 NA 
002C — West Outfall 2/13/2015 Dry Weather NS NS NS NS NS NS NS 
004C — Maverick Street Outfall 2/13/2015 Dry Weather NS NS NS NS NS NS NS 
001A — North Outfall 3/26/2015 Wet Weather 29 0.6 6.60 <4.0 24 <10 0.300 10 150 NA 
002A — West Outfall 3/26/2015 Wet Weather 104 21 6.44 <4.0 30 <10 0.290 150 <10 NA 
004A — Maverick Street Outfall 3/26/2015 Wet Weather 07 0.1 635 <4.0 32 <10 0.170 10 <10 NA 
001C — North Outfall 3/11/2015 Dry Weather <4.0 10 <10 0.280 90 100 NA 
002C — West Outfall 3/11/2015 Dry Weather <4.0 32 <10 0.250 20 60 NA 
004C — Maverick Street Outfall 3/11/2015 Dry Weather <4.0 25 <1.0 0.150 80 40 NA 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 15 mg/L 100 mg/L Report Report Report Report 
Average Monthly Report Report 6.0 to 8.5 _ Report Report Report Report Report 
Source: Massport. 
Notes: Bold values exceed maximum daily discharge limitation. 
Flow rates were estimated for outfalls 001, 002, and 004 by using the SWMM model developed for Logan Airport. 
For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 
1: Klebsiella is an indication of non-fecal coliform bacteria and is tested for at the North Outfall when fecal coliform concentration exceeds 5,000 cfu/100ml. 
NA Not Analyzed. 
TSS Total Suspended Solids. 
NS Not Sampled. A wet weather sampling event was not conducted during the month of February 2015 due to snow cover. In January 2015, a sample could not be collected from the Maverick Street outfalls due to snow cover. In February 


2015, a sample could not be collected from the West or Maverick Street Outfalls due to snow cover. 
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Table J-4 Logan Airport 2015 Monthly Monitoring Results for First Quarter — Porter Street Stormwater Outfall 
Maximum Average 

Daily Flow Monthly Flow pH Oil and Grease Tss Benzene Surfactant Fecal Coliform Enterococcus 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) 
003 - Porter Street Outfall 1 1/30/2015 Wet Weather - # 6.22 <4.0 63 <10 0.210 10 <10 
003 - Porter Street Outfall 2 1/30/2015 Wet Weather - - 6.53 9.6 28 <10 0.170 10 20 
003 - Porter Street Outfall 3 1/30/2015 Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall Average Wet Weather 2.33 0.34 6.38 48 46 0.0 0.190 10 45 
003 - Porter Street Outfall 1 1/82015 Dry Weather 97 8.6 <10 0.160 <10 60 
003 - Porter Street Outfall 2 1/8/2015 Dry Weather <4.0 29 <10 <0.050 <10 20 
003 - Porter Street Outfall 3 1/8/2015 Dry Weather <4.0 24 <10 0.140 <10 <10 
003 - Porter Street Outfall Average Dry Weather 3.2 20.5 0.0 0.100 1.0 11 
003 - Porter Street Outfall 1 Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall 2 Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall 3 Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall Average Wet Weather 2.19 0.37 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 1 2/13/2015 Dry Weather NS NS NS NS NS NS 
003 - Porter Street Outfall 2 2/13/2015 Dry Weather NS NS NS NS NS NS 
003 - Porter Street Outfall 3 2/13/2015 Dry Weather NS NS NS NS NS NS 
003 - Porter Street Outfall Average Dry Weather NS NS NS NS NS NS 
003 - Porter Street Outfall 1 3/26/2015 Wet Weather - - 6.37 13 870 <10 0.160 70 320 
003 - Porter Street Outfall 2 3/26/2015 Wet Weather - - 6.01 20 85 <10 0.140 <10 <10 
003 - Porter Street Outfall 3 3/26/2015 Wet Weather - x 7A5 <44 28 <10 0.360 80 50 
003 - Porter Street Outfall Average Wet Weather 2.0 0.3 6.61 11.0 328 0.0 0.220 8 25 
003 - Porter Street Outfall 1 3/11/2015 Dry Weather 67 400 <10 0.180 0 10 
003 - Porter Street Outfall 2 3/11/2015 Dry Weather 39 90 <5.0 0.420 100 10 
003 - Porter Street Outfall 3 3/11/2015 Dry Weather 8.7 48 <10 0.140 <10 <10 
003 - Porter Street Outfall Average Dry Weather 18.1 179 0.0 0.247 0 46 














Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 


Maximum Daily Report Report 6.0 to 8.5 Report Report Report Report Report Report 
Average Monthly Report Report 6.0 to 8.5 —, Report Report Report Report Report 





Source: Massport. 

Notes: Flow rates were estimated for outfalls 001, 002, 003 and 004 by using the SWMM model developed for Logan Airport. 
For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 


TSS Total Suspended Solids. 
NA Not Analyzed. 
NS Not Sampled. In January 2015, a wet weather sample could not be collected from the Porter Street Outfall 3 due to snow cover. In February 2015, sampling did not occur due to snow cover. 
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Table J-5 Logan Airport 2015 Monthly Monitoring Results for Second Quarter — North, West, and Maverick Street 
Stormwater Outfalls 




















Average 
Maximum Monthly Oil and Fecal 
Daily Flow Flow pH Grease TSS Benzene Surfactant Coliform Enterococcus Klebsiella’ 

Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) (cfu/100mL) 
001A — North Outfall - Wet Weather 2.28 0.43 NS NS NS NS NS NS NS NS 
002A — West Outfall - Wet Weather 8.58 1.84 NS NS NS NS NS NS NS NS 
004A — Maverick Street Outfall - Wet Weather 0.58 0.13 NS NS NS NS NS NS NS NS 
001C — North Outfall 4/13/2015 Dry Weather <4.0 29 <10 0.100 20 110 NA 
002C — West Outfall 4/13/2015 Dry Weather <4.0 22 <10 0.080 2,800 10 NA 
004C — Maverick Street Outfall 4/13/2015 Dry Weather <4.0 31 <10 <0.050 80 20 NA 
001A — North Outfall 5/19/2015 Wet Weather 2.34 0.25 6.69 <4.0 27 <10 0.130 250 2,600 NA 
002A — West Outfall 5/19/2015 Wet Weather 5.40 0.99 6.40 <4.0 11 <10 0.130 260 10 NA 
004A — Maverick Street Outfall 5/19/2015 Wet Weather 0.58 0.05 6.80 <4.0 36 <10 0.070 80 <10 NA 
001C — North Outfall 5/8/2015 Dry Weather <4.0 13 <10 0.260 30 2,500 NA 
002C — West Outfall 5/8/2015 Dry Weather <4.0 9.2 <1.0 0.090 780 <10 NA 
004C — Maverick Street Outfall 5/8/2015 Dry Weather <40 7.0 <10 <0.050 30 <10 NA 
001A — North Outfall - Wet Weather 5.86 0.58 NS NS NS NS NS NS NS NS 
002A — West Outfall - Wet Weather 20.26 2.19 NS NS NS NS NS NS NS NS 
004A — Maverick Street Outfall - Wet Weather 155 0.15 NS NS NS NS NS NS NS NS 
001C — North Outfall 6/8/2015 Dry Weather <4.0 6.0 <10 0.110 30 900 NA 
002C — West Outfall 6/8/2015 Dry Weather <4.0 14 <10 0.090 1,500 10 NA 
004C — Maverick Street Outfall 6/8/2015 Dry Weather <40 <5.0 <10 <0.050 3,100 10 NA 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 15 mg/L 100 mg/L Report Report Report Report 
Average Monthly Report Report 6.0 to 8.5 = Report Report Report Report Report 





Source: Massport. 

Notes: Flow rates were estimated for outfalls 001, 002, 003 and 004 by using the SWMM model developed for Logan Airport. 
For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 


1 Klebsiella is an indication of non-fecal coliform bacteria and is tested for at the North Outfall when fecal coliform concentration exceeds 5,000 cfu/100ml. 

TSS Total Suspended Solids. 

NA Not Analyzed. 

NS Not Sampled. A wet weather event was not conducted in April or in June 2015, due to timing of the rain event (weekend, early morning, or late with respect to low tide). 
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Table J-6 Logan Airport 2015 Monthly Monitoring Results for Second Quarter — Porter Street Stormwater Outfall 
Average 
Maximum Monthly Oil and 
Daily Flow Flow pH Grease TSS Benzene Surfactant Fecal Coliform Enterococcus 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) 
003 - Porter Street Outfall 1 - Wet Weather : - NS NS NS NS NS NS NS 
003 - Porter Street Outfall 2 7 Wet Weather - 2 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 3 - Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall Average Wet Weather 1.63 0.27 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 1 4/13/2015 Dry Weather <4.0 38 <10 0.100 <10 <10 
003 - Porter Street Outfall 2 4/13/2015 Dry Weather 67 91 <10 0.180 <10 10 
003 - Porter Street Outfall 3 4/13/2015 Dry Weather <44 8.6 <10 0.100 <10 <10 
003 - Porter Street Outfall Average Dry Weather 22 46 0.0 0.127 1.0 22 
003 - Porter Street Outfall 1 5/19/2015 Wet Weather - - 7.10 <4.0 30 <10 1.54 30 NA 
003 - Porter Street Outfall 2 5/19/2015 Wet Weather - - TSE 7A 25 <10 2.69 130 NA 
003 - Porter Street Outfall 3 5/19/2015 Wet Weather - 7 7AL 54 280 <10 0.620 400 NA 
003 - Porter Street Outfall Average Wet Weather 0.77 0.10 7.36 43 112 0.0 1.62 116 NA 
003 - Porter Street Outfall 1 5/8/2015 Dry Weather <4.0 53 <10 0.140 <10 40 
003 - Porter Street Outfall 2 5/8/2015 Dry Weather <4.0 13 <10 0.850 <10 80 
003 - Porter Street Outfall 3 5/8/2015 Dry Weather <4.0 17 <10 0.090 <10 <10 
003 - Porter Street Outfall Average Dry Weather 0.0 118 0.0 0.360 1.0 147 
003 - Porter Street Outfall 1 : Wet Weather - 7 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 2 = Wet Weather 2 2 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 3 - Wet Weather - = NS NS NS NS NS NS NS 
003 - Porter Street Outfall Average Wet Weather 4.06 0.38 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 1 6/8/2015 Dry Weather <4.0 150 <10 0.100 5,400 260 
003 - Porter Street Outfall 2 6/8/2015 Dry Weather <4.0 29 <10 0.240 <10 10 
003 - Porter Street Outfall 3 6/8/2015 Dry Weather <4.0 <5.0 <10 0.130 10 <10 
003 - Porter Street Outfall Average Dry Weather 0.0 60 0.0 0.157 38 13.8 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 Report Report Report Report Report Report 
Average Monthly Report Report 6.0 to 8.5 = Report Report Report Report Report 
Source: Massport. 
Notes: Flow rates were estimated for outfalls 001, 002, 003, and 0034 by using the SWMM model developed for Logan Airport. 
For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 
TSS Total Suspended Solids. 
NS Not Sampled. A wet weather event was not conducted in April or in June 2015, due to timing of the rain event (weekend, early morning, or late with respect to low tide). 
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Table J-7 Logan Airport 2015 Monthly Monitoring Results for Third Quarter — North, West, and Maverick Street 
Stormwater Outfalls 
Average 
Maximum Monthly Oil and Fecal 
Daily Flow Flow pH Grease TSS Benzene _— Surfactant Coliform Enterococcus Klebsiella’ 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) (cfu/100mL) 
001A — North Outfall ~ Wet Weather 4.38 0.23 NS NS NS NS NS NS NS NS 
002A — West Outfall : Wet Weather 15.20 0.84 NS NS NS NS NS NS NS NS 
004A — Maverick Street Outfall - Wet Weather 1.06 0.04 NS NS NS NS NS NS NS NS 
001C — North Outfall 7/7/2015 Dry Weather <4.0 5.8 <1.0 0.120 1,600 510 NA 
002C — West Outfall 7/7/2015 Dry Weather <4.0 23 <10 0.080 17,000 90 NA 
004C — Maverick Street Outfall 7/7/2015 Dry Weather <40 14 <10 0.070 80 20 NA 
001A — North Outfall 8/11/2015 Wet Weather 2.13 0.21 6.54 <4.0 <5.0 <10 0.230 1,100 18,000 NA 
002A — West Outfall 8/11/2015 Wet Weather 6.46 0.79 7.76 <4.0 17 <10 0.220 3,400 5,900 NA 
004A — Maverick Street Outfall 8/11/2015 Wet Weather 0.51 0.03 6.79 <4.0 13 <10 0.410 >80,000 27,000 NA 
001C — North Outfall 8/28/2015 Dry Weather <4.0 19 <1.0 0.170 620 4,200 NA 
002C — West Outfall 8/28/2015 Dry Weather <4.0 22 <10 0.130 2,300 10 NA 
004C — Maverick Street Outfall 8/28/2015 Dry Weather <4.0 35 <10 0.110 24,000 2,300 NA 
001A — North Outfall 9/30/2015 Wet Weather 8.79 0.44 6.25 <4.0 44 <10 0.090 2,000 33,000 NA 
002A — West Outfall 9/30/2015 Wet Weather 31.0 1.60 7A2 84 120 <10 0.320 2,500 19,000 NA 
004A — Maverick Street Outfall 9/30/2015 Wet Weather 2.18 0.10 7.10 <4.0 85 <10 0.100 26,000 15,000 NA 
001C — North Outfall 9/9/2015 Dry Weather <4.0 10 <10 0.690 4,000 8,700 NA 
002C — West Outfall 9/9/2015 Dry Weather <4.0 12 <1.0 0.370 13,000 >80,000 NA 
004C — Maverick Street Outfall 9/9/2015 Dry Weather <40 8.6 <10 0.140 56,000 7,600 NA 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 15 mg/L 100 mg/L Report Report Report Report Report 
Report Report 6.0 to 8.5 o--- Report Report Report Report Report Report 


Average Monthly 





Source: Massport 
Notes: Bold values exceed maximum daily discharge limitation. 
Flow rates were estimated for outfalls 001, 002, and 004 by using the SWMM model developed for Logan Airport. 


For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 


(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 


1 Klebsiella is an indication of non-fecal coliform bacteria and is tested for at the North Outfall when fecal coliform concentration exceeds 5,000 cfu/100ml. 

TSS Total Suspended Solids. 

NA Not Analyzed. 

NS Not Sampled. A wet weather sampling event was not conducted in July 2015, due to timing of the rain event (weekend, early morning, or late with respect to low tide). 
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Table J-8 Logan Airport 2015 Monthly Monitoring Results for Third Quarter — Porter Street Stormwater Outfall 
Maximum Average Oil and 
Daily Flow Monthly Flow pH Grease TSS Benzene Surfactant Fecal Coliform Enterococcus 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) 
003 - Porter Street Outfall 1 - Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall 2 - Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall 3 - Wet Weather - - NS NS NS NS NS NS NS 
003 - Porter Street Outfall Average Wet Weather 2.72 0.15 NS NS NS NS NS NS NS 
003 - Porter Street Outfall 1 7/7/2015 Dry Weather <4.0 59 <10 0.110 21,000 4,500 
003 - Porter Street Outfall 2 7/7/2015 Dry Weather <4.0 73 <10 0.090 10 <10 
003 - Porter Street Outfall 3 7/7/2015 Dry Weather <4.0 44 < 0.180 <10 <10 
003 - Porter Street Outfall Average Dry Weather 00 59 00 0.127 59 i, 
003 - Porter Street Outfall 1 8/11/2015 Wet Weather - - 6.80 <4.0 30 <10 0.220 3,000 14,000 
003 - Porter Street Outfall 2 8/11/2015 Wet Weather - - 7.21 <4.0 5.6 <1.0 0.160 60 620 
003 - Porter Street Outfall 3 8/11/2015 Wet Weather - 5 681 <4.0 17 <10 0.130 30 640 
003 - Porter Street Outfall Average Wet Weather 1.19 0.15 6.94 0.0 18 0.0 0.170 175 1,771 
003 - Porter Street Outfall 1 8/28/2015 Dry Weather <4.0 33 <10 0.110 <10 50 
003 - Porter Street Outfall 2 8/28/2014 Dry Weather <4.0 73 <1.0 0.420 <10 10 
003 - Porter Street Outfall 3 8/28/2014 Dry Weather <4.0 78 <1.0 0.050 <10 <10 
003 - Porter Street Outfall Average Dry Weather 0.0 16 0.0 0.193 1.0 79 
003 - Porter Street Outfall 1 9/30/2015 Wet Weather - - 6.82 <4.0 100 <10 0.070 3,900 13,000 
003 - Porter Street Outfall 2 9/30/2015 Wet Weather - - 6.02 <4.0 10 <1.0 0.050 360 810 
003 - Porter Street Outfall 3 9/30/2015 Wet Weather - 2 5.63 <4.0 12 <10 0.050 <10 100 
003 - Porter Street Outfall Average Wet Weather 6.24 0.31 6.16 0.0 41 0.0 0.057 112 1,017 
003 - Porter Street Outfall 1 9/9/2015 Dry Weather <4.0 20 <10 0.200 10 30 
003 - Porter Street Outfall 2 9/9/2015 Dry Weather <4.0 5.0 <10 1.05 40 <10 
003 - Porter Street Outfall 3 9/9/2015 Dry Weather <4.0 77 <10 <0.250 <10 <10 
003 - Porter Street Outfall Average Dry Weather 0.0 11 0.0 0.417 7A Bil. 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 Report Report Report Report Report Report 
Report Report 6.0 to 8.5 Report Report Report Report Report 


Average Monthly 





Source: Massport. 


Notes: Bold values exceed maximum daily discharge limitation. 
Flow rates were estimated for outfall 003 by using the SWMM model developed for Logan Airport. 
For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 


TSS Total Suspended Solids. 
NS Not Sampled. A wet weather sampling event was not conducted in July 2015, due to timing of the rain event (weekend, early morning, or late with respect to low tide). 
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Table J-9 


Logan Airport 2015 Monthly Monitoring Results for Fourth Quarter — North, West, and Maverick Street 
Stormwater Outfalls 


























Average 
Maximum Monthly Oil and 
Daily Flow Flow pH Grease TSS Benzene Surfactant Fecal Coliform Enterococcus Klebsiella’ 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) (cfu/100mL) 
001A — North Outfall 0/29/2015 Wet Weather 2.97 0.23 8.22 <4.0 5.1 <10 0.090 3,100 9,000 NA 
002A — West Outfall 0/29/2015 Wet Weather 12.5 0.76 8.48 <44 20 <10 0.090 450 5,000 NA 
004A — Maverick Street Outfall 0/29/2015 Wet Weather 0.67 0.06 7.54 <44 53 <10 0.060 26,000 4,400 NA 
001C — North Outfall 0/20/2014 Dry Weather <4.0 9.8 <10 0.150 110 4,400 NA 
002C — West Outfall 0/20/2014 Dry Weather <4.0 5.9 <10 0.160 5,100 330 NA 
004C — Maverick Street Outfall 0/20/2014 Dry Weather <4.0 16 <10 0.110 120 10 NA 
001A — North Outfall 1/11/2015 Wet Weather 3.01 0.27 8.14 45 <5.0 <10 0.140 2,200 1,000 NA 
002A — West Outfall 1/11/2015 Wet Weather 10.73 0.90 8.48 <4.0 74 <10 0.240 350 900 NA 
004A — Maverick Street Outfall 1/11/2015 Wet Weather 071 -0.04 8.32 <4.0 5.8 <10 0.190 11,000 1,700 NA 
001C — North Outfall 1/5/2015 Dry Weather <4.0 10 <10 0.150 29,000 420 7,000 
002C — West Outfall 1/5/2015 Dry Weather <4.0 94 <10 0.180 22,000 520 NA 
004C — Maverick Street Outfall 1/5/2015 Dry Weather <4.0 14 <10 0.130 770 60 NA 
001A — North Outfall 2/15/2015 Wet Weather 247 0.51 8.33 <4.0 6.0 <10 0.100 3,500 3,500 NA 
002A — West Outfall 2/15/2015 Wet Weather 12.57 175 6.25 <4.0 30 <10 0.180 3,500 4,300 NA 
004A — Maverick Street Outfall 2/15/2015 Wet Weather 1.30 0.08 777 <4.0 <5.0 <10 0.100 1,200 1,500 NA 
001C — North Outfall 2/8/2015 Dry Weather <4.0 9.0 <10 0.150 4,500 2,800 NA 
002C — West Outfall 2/8/2015 Dry Weather <4.0 7.0 <10 0.200 >80,000 2,400 NA 
004C — Maverick Street Outfall 2/8/2015 Dry Weather <4.0 30 <10 0.250 160 40 NA 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 15 mg/L 100 mg/L Report Report Report Report Report 
Average Monthly Report Report 6.0 to 8.5 = Report Report Report Report Report Report 





Source: Massport. 


Notes: Flow rates were estimated for outfalls 001, 002, and 004 by using the SWMM model developed for Logan Airport. 


For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 
1 Klebsiella is an indication of non-fecal coliform bacteria and is tested for at the North Outfall when fecal coliform concentration exceeds 5,000 cfu/100ml. 


In November 2015, the modeled average Maverick Street Outfall flow was negative due to tidal effects. 
TSS Total Suspended Solids. 


NA Not Analyzed. 
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Table J-10 Logan Airport 2015 Monthly Monitoring Results for Fourth Quarter — Porter Street Stormwater Outfall 
Average 
Maximum Monthly Oil and 
Daily Flow Flow pH Grease TSS Benzene Surfactant Fecal Coliform Enterococcus 
Date Event (MGD) (MGD) (S.U.) (mg/L) (mg/L) (ug/L) (mg/L) (cfu/100mL) (cfu/100mL) 
003 - Porter Street Outfall 1 0/29/2015 Wet Weather - - 8.51 <4.0 22 <10 0.090 9,000 10,000 
003 - Porter Street Outfall 2 0/29/2015 Wet Weather a - 799 <4.0 5.6 <1.0 0.060 60 340 
003 - Porter Street Outfall 3 0/29/2015 Wet Weather - - 8.81 <44 <5.0 <1.0 0.050 2,600 1,700 
003 - Porter Street Outfall Average Wet Weather 2.86 0.15 8.44 0.0 92 0.0 0.067 1,120 1,795 
003 - Porter Street Outfall 1 0/20/2015 Dry Weather <4.0 92 <10 0.240 40 30 
003 - Porter Street Outfall 2 0/20/2015 Dry Weather <4.0 21 <10 0.160 55 520 
003 - Porter Street Outfall 3 0/20/2015 Dry Weather <44 9.2 <1.0 0.230 20 250 
003 - Porter Street Outfall Average Dry Weather 0.0 Al 0.0 0.210 35.3 157 
003 - Porter Street Outfall 1 /11/2015 Wet Weather . 2 6.59 <4.0 30 < 0.140 7,900 5,100 
003 - Porter Street Outfall 2 /11/2015 Wet Weather - - 6.22 <4.0 71 <1.0 0.080 <10 55 
003 - Porter Street Outfall 3 /11/2015 Wet Weather 7 = 6.40 <4.0 64 <10 0.090 1,600 1,600 
003 - Porter Street Outfall Average Wet Weather 2.19 0.18 640 0.0 15 0.0 0.103 233 766 
003 - Porter Street Outfall 1 /5/2015 Dry Weather <4.0 72 <10 0.170 55 170 
003 - Porter Street Outfall 2 /5/2015 Dry Weather <4.0 20 <10 0.170 80 60 
003 - Porter Street Outfall 3 /5/2015 Dry Weather <4.0 65 <10 0.130 <10 10 
003 - Porter Street Outfall Average Dry Weather 0.0 33 0.0 0.157 89 47 
003 - Porter Street Outfall 1 2/15/2015 Wet Weather 7 - 752 <4.0 5.0 < 0.100 63,000 6,100 
003 - Porter Street Outfall 2 2/15/2015 Wet Weather 2 = 8.58 9.0 24 <10 0.050 <10 <10 
003 - Porter Street Outfall 3 2/15/2015 Wet Weather - - 7.20 <4.0 22.0 <10 0.110 70 90 
003 - Porter Street Outfall Average Wet Weather 2.74 0.28 777 3.0 17 0.0 0.087 164 82 
003 - Porter Street Outfall 1 2/8/2014 Dry Weather 98 190 <1.0 0.760 >80,000 22,000 
003 - Porter Street Outfall 2 2/8/2014 Dry Weather 18 11 <10 0.130 <10 110 
003 - Porter Street Outfall 3 2/8/2014 Dry Weather <4.0 <5.0 <10 0.140 <10 10 
003 - Porter Street Outfall Average Dry Weather 9.3 67 0.0 0.343 43.1 289 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Maximum Daily Report Report 6.0 to 8.5 Report Report Report Report Report Report 
Report Report 6.0 to 8.5 = Report Report Report Report Report 


Average Monthly 





Source: Massport. 


Notes: Bold values exceed maximum daily discharge limitation. 


Flow rates were estimated for outfall 003 using the SWMM model developed for Logan Airport. 


For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. For geometric mean calculations 
(fecal coliform and Enterococcus) a value of 1 was employed for those results measured below the laboratory detection limit. 


The modeled Maverick Street Outfall on average ended up being negative because of tidal effects. 
TSS Total Suspended Solids. 
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Table J-11 Logan Airport 2015 Quarterly Wet Weather Monitoring Results — 
North, West, Maverick Street, and Porter Street Stormwater Outfalls 




















Wet Weather 

Benzo(a)- Benzo(a)- Benzo(b)- Benzo(k)- Dibenzo(a,h,)- Indeno(1,2,3-cd)- Total 
pH anthracene pyrene fluoranthene fluoranthene Chrysene anthracene pyrene Naphthalene PAHs 
Date (S.U.) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 
001 - North Outfall 8/11/2015 6.54 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
002 - West Outfall 8/11/2015 7.76 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
004 - Maverick Street Outfall 8/11/2015 6.79 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall 1 8/11/2015 6.80 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall 2 8/11/2015 7.21 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall 3 8/11/2015 681 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall Average 6.94 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ND 
001 - North Outfall 12/15/2015 8.33 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
002 - West Outfall 12/15/2015 6.26 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
004 - Maverick Street Outfall 12/15/2015 777 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall 1 12/15/2015 7.52 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall 2 12/15/2015 8.58 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.8 3.8 
003 - Porter Street Outfall 3 12/15/2015 7.20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 ND 
003 - Porter Street Outfall Average 777 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.27 13 

Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 

Discharge Limitations 

Maximum Daily 6.0 to 8.5 Report Report Report Report Report Report Report Report Total 





Source: Massport 

Notes: Quarterly Samples were unable to be collected during the first and second quarters. During the first quarter, the perimeter road was mostly inaccessible because of the historic snowfall events, as were many of the sampling locations. 
There were few rain opportunities late in the season which were not timed well with the tides. During the second quarter, sampling could not be conducted due to thunderstorms and timing of precipitation versus the low tide. 
Bold values exceed maximum daily discharge limitation. 
For averaging calculations, a value of zero was employed for those results measures below the laboratory detection limit. 

PAHs Polynuclear Aromatic Hydrocarbons 

ND Not Detected 
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Table J-12 Logan Airport 2015 Quarterly Wet Weather Monitoring Results - Northwest and Runway/Perimeter Stormwater 
Outfalls 

Maximum Daily Flow Average Monthly pH Oil and Grease Benzene 
Date (MGD) Flow (MGD) (SU) (mg/L) TSS (mg/L) (ug/L) 
005 - Northwest Outfall 8/11/2015 0.29 0.02 6.75 <44 78 <10 
006- Runway/ Perimeter Outfall (A9) 8/11/2015 0.12 0.01 7.74 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A18) 8/11/2015 0.02 0.002 7.03 <4.0 65 <10 
006- Runway/ Perimeter Outfall (A19) 8/11/2015 0.02 0.002 6.87 <4.0 <50 <10 
006- Runway/ Perimeter Outfall (A21) 8/11/2015 1.06 0.11 6.94 <4.0 5.7 <10 
006- Runway/ Perimeter Outfall (A23) 8/11/2015 0.10 0.01 7.15 <4.0 54 <10 
006- Runway/ Perimeter Outfall (A33) 8/11/2015 0.07 0.01 7.04 <44 24 <10 
006- Runway/ Perimeter Outfall (A38) 8/11/2015 0.12 0.01 671 <44 74 <10 
006- Runway/Perimeter Outfall Average 0.2 0.02 7.07 0.0 22 0.0 
005 - Northwest Outfall 2/15/20: 0.30 0.06 747 <4.0 11 <10 
006- Runway/ Perimeter Outfall (A9) 2/15/20 0.19 0.03 7A9 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A18) 2/15/20. 0.03 0.01 7.82 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A19) 2/15/20. 0.03 0.00 748 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A21) 2/15/20: 147 0.27 6.94 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A23) 2/15/20: 0.16 0.03 7.39 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A33) 2/15/20: 0.11 0.03 742 <4.0 <5.0 <10 
006- Runway/ Perimeter Outfall (A38) 2/15/20: 0.18 0.03 6.58 <4.0 <5.0 <10 
006- Runway/Perimeter Outfall Average 0.31 0.06 7.30 0.0 0.0 0.0 
Discharge Limitations Report Report Report Report Report Report 





Source: Massport 


Notes: Bold values exceed maximum daily discharge limitation. 
For averaging calculations, a value of zero was employed for those results measures below the laboratory detection limit. 


Requirements are from NPDES Permit MA 0000787, issued July 31, 2007. 


TSS Total Suspended Solids 
ND Not Detected 
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Table J-13 Logan Airport January 2015 Wet Weather Deicing Monitoring Results —- North, West, Porter Street, and 
Runway/Perimeter Stormwater Outfalls 
Date Ethylene Propylene BOD5 coD Ammonia Nonylphenol 4-Methyl-1-H- 5-Methyl-1-H- Tolytriazole 
Glycol, Total Glycol, Total (mg/L) (mg/L) Nitrogen (ug/L) benzotriazole benzotriazole (g/L) 
(mg/L) (mg/L) (mg/L) (ug/L) (ug/L) 

0018 - North Outfall 130/20: 1,200 8,800 12,000 23,000 0.574 <0.02 5,002.51 5,961.51 10,964.02 
002B - West Outfall 130/20: 440 4,400 3,000 8,500 0.426 <0.02 69.80 84.74 154.54 
0038 - Porter Street Outfall 1 130/20: 22 17 <200 2,400 2.60 <0.02 15.64 11.82 2746 
003B - Porter Street Outfall 2 130/20: 38 180 780 1,800 0.098 <0.02 43.23 28.39 71.62 
003B - Porter Street Outfall 3 130/20: NS NS NS NS NS NS NS NS NS 
003B - Porter Street Outfall Average 30 99 390 2,100 13 0.0 29.44 20.11 49.54 
006B- Runway/ Perimeter (A7) 130/20: <7.0 <7.0 11 160 471 <0.02 14.21 6.04 20.25 
006B- Runway/ Perimeter (A9) 130/20: <7.0 <7.0 <2.0 120 0.734 <0.02 7.21 2.76) 9.97 J 
006B- Runway/ Perimeter (A21) 130/20: <7.0 <7.0 23 620 2.14 <0.02 11.33 444 15.77 
006B- Runway/ Perimeter (A22) 130/20: <7.0 <7.0 20 220 2.95 <0.02 18.09 5.31 23.40 
006B- Runway/ Perimeter (A23) 130/20: <7.0 <7.0 94 ad. 2.56 <0.02 18.99 5.40 24.39 
006B- Runway/ Perimeter (A35) 130/20: <7.0 <7.0 41 170 4.29 <0.02 27.72 7.53 35.25 
006B- Runway/ Perimeter (A38) 130/20: <7.0 <7.0 <5.0 180 0451 <0.02 <5.0 2.76 J 2.76 J 
006B- Runway/Perimeter Outfall Average 0.0 0.0 15 221 2.55 0.00 13.94 4.89 18.83 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Average Monthly Report Report Report Report Report Report Report Report Report 
Maximum Daily Report Report Report Report Report Report Report Report Report 





Source: Massport. 


Notes: For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. 


J = value is an estimate calculated by the lab from the response factors of the other two triazole compounds. 
Tolytriazole concentrations calculated as sum of 4-Methly-1-H-benzotriazole and 5-Methyl-1-H-benzotriazole. 


BOD5 Five-day Biochemical Oxygen Demand 
COD Chemical Oxygen Demand 


NS Not Sampled. Locations were inaccessible due to snow piles. 
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Table J-14 Logan Airport April 2015 Wet Weather Deicing Monitoring Results — North, West, Porter Street, and Runway/Perimeter 
Stormwater Outfalls 
Date Ethylene Propylene BOD5 coD Ammonia Nonylphenol 4-Methyl-1-H- 5-Methyl-1-H- _Tolytriazole (g/L) 
Glycol, Total Glycol, Total (mg/L) (mg/L) Nitrogen (ug/L) benzotriazole benzotriazole 
(mg/L) (mg/L) (mg/L) (ug/L) (ug/L) 

001B - North Outfall 4/9/20: 20 16 76 86 0.284 0.05 J <0.10 <0.10 ND 
002B - West Outfall 4/9/20: 18 110 150 240 0.362 0.20 5.01 <0.10 5.01 
003B - Porter Street Outfall 1 4/9/20: <7.0 <7.0 7.6 66 0.433 0.03 J <0.10 <0.10 ND 
003B - Porter Street Outfall 2 4/9/20: <7.0 30 350 670 0.150 <0.02 7.29 <0.10 7.29 
003B - Porter Street Outfall 3 4/9/20: <7.0 1,200 970 2,200 0.224 0.115 <0.10 <0.10 ND 
003B - Porter Street Outfall Average 4/9/20: 0.0 410 443 979 0.269 0.05 243 0.00 243 
Q06B- Runway/ Perimeter (A9) 4/9/20: <7.0 <7.0 30 61 0.638 <0.02 <0.10 <0.10 ND 
O06B- Runway/ Perimeter (A18) 4/9/20: <7.0 <7.0 66 100 1.64 <0.02 <0.10 <0.10 ND 
006B- Runway/ Perimeter (A20) 4/9/20: <7.0 <7.0 140 220 411 <0.02 3.05 <0.10 3.05 
Q06B- Runway/ Perimeter (A21) 4/9/20: <7.0 <7.0 9.3 38 0.406 <0.02 <0.10 <0.10 ND 
Q06B- Runway/ Perimeter (A23) 4/9/20: <7.0 <7.0 14 70 0.404 <0.02 <0.10 <0.10 ND 
006B- Runway/ Perimeter (A33) 4/9/20: <7.0 <7.0 32 110 0.535 <0.02 <0.10 <0.10 ND 
Q06B- Runway/ Perimeter (A38) 4/9/20: <7.0 <7.0 <2.0 33 0.133 <0.02 <0.10 <0.10 ND 
006B- Runway/Perimeter Outfall Average 0.0 0.0 42 90 1.12 0.00 0.44 0.00 0.44 
Requirements are from NPDES Permit MA0000787, issued July 31, 2007. 
Discharge Limitations 
Average Monthly Report Report Report Report Report Report Report Report Report 
Maximum Daily Report Report Report Report Report Report Report Report Report 





Source: Massport. 


Notes: For averaging calculations, a value of zero was employed for those results measured below the laboratory detection limit. 


J = value is an estimate calculated by the lab from the response factors of the other two triazole compounds. 
Tolytriazole concentrations calculated as sum of 4-Methly-1-H-benzotriazole and 5-Methyl-1-H-benzotriazole. 
BOD5 Five-day Biochemical Oxygen Demand 


COD Chemical Oxygen Demand 


ND Not Detected 
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Table J-15 Logan Airport Stormwater Outfall NPDES Water Quality Monitoring Results — 1993 to 2015 











1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
# /# = Number of samples at or below NPDES limits / Total number of samples taken? 
Oil and Grease (mg/L) 
North Outfall 30/31 35/36 33/35 29/35 30/35 35/36 29/30 34/36 28/28 36/36 30/32 32/34 33/35 33/33 29/29 23/23 24/24 24/24 24/24 21/21 20/20 21/21 19/20 
West Outfall 29/30 36/36 34/34 36/36 34/35 36/36 30/30 35/35 27/28 36/36 31/32 33/34 35/35 32/33 28/28 22/23 24/24 24/24 22/24 21/21 21/21 21/21 19/19 
Maverick Street Outfall 29/29 + 36/36-—«S 35/35. -36/36.~—-35/35 «35/36. «30/30 34/34 «26/28 «= 35/36 = 32/32 34/34. «35/35 32/33 29/29 22/23 20/21_~—s:19/19 23/23 «15/15 4/4 20/20 18/18 
Settable Solids? (mg/L) 
North Outfall 19/19 34/35 34/35 32/35 31/34 34/36 30/30 34/36 29/29 32/36 32/32 34/34 33/35 32/34 22/22 n/a n/a n/a n/a n/a n/a n/a n/a 
West Outfal 19/19 32/36 34/34 35/36 34/34 35/36 29/30 36/36 27/28 36/36 31/32 34/34 32/35 33/33 22/22 n/a n/a n/a n/a n/a n/a n/a n/a 
TSS (mg/L) 
North Outfall : = - : : : - : : - : : : 6/6 24/24 = 24/24 22/23 24/24 21/21 20/21. 21/21——20/20 
West Outfal - - - - - - - - - - - - - - 5/6 24/24 24/24 23/23 22/24 20/22, 21/21. -20/21_~—Ss«18/19 
Maverick Street Outfall = S 7 - 5 = 2 = = = 5 5 - - 4/6 22/24 20/21 18/19 20/23 14/15 4/4 19/20 18/18 
pH 
North Outfall 34/35 33/36 35/35 35/35 35/35 36/36 30/30 36/36 29/29 36/36 32/32 34/34 35/35 34/34 26/26 12/12 16/16 11/11 12/12 9/9 8/8 8/8 8/8 
West Outfall 34/34 28/36 33/34 35/36 35/35 36/36 30/30 36/36 29/29 36/36 32/32 34/34 35/35 33/33 26/26 12/12 16/16 11/11 12/12 9/9 9/9 8/8 8/8 
Porter Street Outfall2 35/35 30/36 34/34 36/36 35/35 36/36 30/30 36/36 28/28 36/36 32/32 34/34 35/35 33/33 22/22 21/21 48/48 24/24 23/23 26/27 24/27 24/24 19/23 
Maverick Street Outfall 35/35 35/36. «35/35 36/36. 34/35 36/36. «30/30» 35/35 28/28 «36/36. =~ 32/32: 34/34. = 35/35 —-33/33.—S «26/26 ~=s«10/10._—s=«d16/16~—Ss«10/10 1/11 6/6 2/2 7/7 7/7 





Source: Massport 

Notes: | Sampling requirements changed in 2007 with the issuance of a new NPDES permit. Results through 2007 are based on NPDES Permit MA0000787, issued March 1, 1978. Stormwater outfall water quality monitoring results collected in 
accordance with the requirements of former NPDES permit. A portion of the Porter Street Drainage Area was incorporated into the West Drainage Area as part of roadway construction projects at Logan Airport. 

1 The total number of samples at each outfall varies year to year. In some years, fewer samples are taken due to factors such as construction, weather, and/or tidal conditions. 

2 Settleable solids analyses were replaced with TSS in 2008. 
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Table J-16 Logan Airport Oil and Hazardous Material Spills? and Jet Fuel Handling — 1990 to 2015 





Total Number 


Total Volume 


Estimated Volume of 


Total Volume of 
Jet Fuel Spilled 




























































































Total Number of all Spills of all Spills Jet Fuel Handled 
Year of all Spills >10 gallons (Gallons) (Gallons) (Gallons) 
990 73 NA NA 438,100,000 3,745 
991 86 NA NA NA 2,A71 
992 95 NA NA NA 4355 
993 88 NA NA 451,900,000 3,131 
994 217 NA NA 476,700,000 4,046 
995 61 NA NA 309,200,000 21,4122 
996 59 NA NA 346,700,000 321 
997 A7 NA NA 377,488,161 2,0293 
998 91 NA NA 387,224,004 0,0474 
999 96 43 7,151 425,937,051 7,0125 
2000 36 20 1,318 441,901,932 ,227 
2001 39 37 1,924 416,748,819 771 
2002 01 16 653 358,190,362 559 
2003 28 19 10,364 319,439,910 0,188° 
2004 26 18 894 373,996,141 574 
2005 97 15 2,319 368,645,932 585 
2006 92 11 752 364,450,864 644 
2007 08 7 604 367,585,187 361 
2008 99 20 944 345,631,788 662 
2009 95 6 1004 327,358,619 915 
2010 87 15 476 335,693,997 360 
2011 108 12 572 340,421,373 337 
2012 132 5 593 343,731,127 439 
2013 94 6 452 349,397,940 351 
2014 129 17 2,785 370,222,342 785 
2015 196 16 1,278 374,985,216 885 
Source: Massport Fire-Rescue Department. 
NA Not available. 
Notes: 
£ Materials include: jet fuel, hydraulic oil, diesel fuel, gasoline, and other materials such as glycol and paint. 
2 One tenant spill, which occurred on October 15, 1995, totaled 18,000 gallons (84 percent of the annual spill total). The spill did not enter the Airport's storm drain system. 
3 On October 23, 1997, a fuel line on an aircraft failed, resulting in the release of approximately 2,500 gallons, all but 60 gallons of which were recovered in drums before reaching the ground. Only the 60 gallons is included in the 1997 total. 
4 Includes a 7,200-gallon spill that was discovered on September 2, 1998, and a 1,300-gallon spill that occurred on June 3, 1998. Neither spill entered the Airport's storm drain system. 
5 Includes a 5,000-gallon spill, none of which entered the Airport's storm drainage system. 
6 In 2003, one fuel spill comprised 9,460 gallons or 94 percent of the total volume of the MassDEP/MCP reportable spills that year. The fuel spill was contained and did not enter the drainage system. 
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Table J-17 Type and Quantity of Oil and Hazardous Material Spills at Logan Airport — 1999 to 2015 

































































Jet Fuel Hydraulic Oil Diesel Fuel Gasoline Other 
No. of No. of No. of No. of No. of 
No. of Quantity Spills > No. of Quantity Spills > No. of Quantity Spills = No. of Quantity Spills = No. of Quantity Spills > 
Year Spills (Gallons) 10 Gallons Spills (Gallons) 10 Gallons Spills (Gallons) 10 Gallons Spills (Gallons) 10 Gallons Spills (Gallons) 10 Gallons 
1999 151 7,012 40 24 67 1 13 49 2 5 7. 0 3 16 0 
2000 115 1,227 8 8 59 2 3 11 0 8 16 0 2 5 0 
2001 104 1,771 32 21 92 3 5 30 1 6 26 1 3 5 0 
2002 79 559 5 7 38 0 8 37 1 4 8 0 3 11 0 
2003 89 10,188 5 15 91 3 15 30 0 7 24 0 2 31 1 
2004 82 574 2 17 189 4 14 52 0 7 26 0 6! 534 2 
2005 66 585 2 14 78 1 7 1,610 2 7 45 0 34 1 0 
2006 65 644 9 10 25 0 6 57 1 4 9 0 7 17 1 
2007 66 361 4 16 37 0 16 57 a 3 8 0 7 1415 2 
2008 74 662 19 15 56 2 5 14 0 1 7 0 4 205° 1 
2009 95 915 6 21 51 0 9 20 0 3 3 0 11 15 0 
2010 54 360 12 17 50 1 5 56 2 2 3 0 7 7 0 
2011 69 337 10 21 149 1 7 55 1 4 16 0 7 15 0 
2012 80 439 4 25 79 1 17 38 0 2 12 0 8 25 0 
2013 56 351 5 15 51 0 13 32 0 2 <2 0 7 10 0 
2014 81 785 13 24 98 1 17 1,810 2 4 9 0 3 83 1 
2015 110 885 10 43 149 3 16 151 2 7 46 1 20 47 0 
Source: Massport 
Notes: 
z Includes two Unknown spills (14 gallons), plus one spill of each of the following: Ethylene Glycol, Propylene Glycol, AVGAS, and Paint. 
2 Ethylene Glycol (25 gallons), Propylene Glycol (10 gallons), AVGAS (1 gallon) and Paint (3 gallons). 
3 One spill of Ethylene Glycol; one spill of Propylene Glycol. 
4 Includes two spills of an unknown substance and volume. 
5 Includes one spill of motor oil (4 gallons); one spill of kerosene (5 gallons); one spill of cooking oil (120 gallons); one spill of fuel oil (10 gallons); one spill from a battery (1 gallon); two spills of an unknown substance (1 gallon). 
6 Includes one spill of transformer oil (200 gallons). 
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Table J-18 MCP Activities Status of Massport Sites at Logan Airport 





Location (Release Tracking 
Number) and MassDEP 
Reporting Status 


Action/Status 





1. Fuel Distribution System (3-1287) 





2007 


Inspection and Monitoring Status Reports were submitted to the MassDEP detailing monitoring and product recovery 
efforts along the FDS between September 2006 and September 2007. A Periodic Evaluation Report was submitted in 
January 2008 which indicated that a Condition of No Substantial Hazard existed at the FDS and a permanent solution was 
not currently feasible. Massport coordinated with BOSFUEL who prepared construction documents for replacing a portion 
of the FDS. Construction was conducted under a RAM Plan. 





2008 


Inspection and monitoring reports were submitted to the MassDEP detailing monitoring and product recovery efforts 
along the FDS between September 2007 and September 2008. Massport coordinated with BOSFUEL during construction to 
replace a portion of the FDS. The work was conducted under a RAM Plan that was submitted to the MassDEP in May 2008. 
A RAM Status Report was submitted in September 2008. Construction of the pipeline replacement was approximately 90 
percent complete. 





2009 


Inspection and monitoring reports were submitted to the MassDEP detailing monitoring and product recovery efforts 
along the FDS between September 2008 and December 2009. The BOSFUEL project to replace a portion of the FDS 
continued, with work being completed on pipeline connections, testing of the new fuel line, and abandonment of the old 
fuel line. RAM Status Reports for the BOSFUEL Project were submitted in February and September 2009. 





2010 


Inspection and monitoring reports were submitted to the MassDEP detailing monitoring and product recovery efforts 
along the FDS between September 2009 and September 2010. A RAM Completion Report for the BOSFUEL Project was 
submitted in February, and the report was revised in March 2010. 





2011 


A Periodic Review of the Temporary Solution for the FDS was submitted in April 2011. Additionally, three Post-Class C RAO 
Status Reports were submitted for the FDS in February, June, and December 2011, summarizing the routine inspection and 
monitoring activities. 





2012 


Post-Class C RAO Status Reports were submitted in May and November 2012, summarizing the routine inspection and 
monitoring activities. 





2013 


Post-Class C RAO Status Reports were submitted in May and November 2013, summarizing the routine inspection and 
monitoring activities. 





2014 


Post-Class C RAO Status Reports were submitted in May and November 2014, summarizing the routine inspection and 
monitoring activities. In addition, a RAM Plan was submitted in April 2014 to address construction in the area of the FDS 
followed by a RAM Completion Report submitted in August 2014. 








2015 


Post-Temporary Solution Status Reports were submitted in May and November 2015, summarizing the routine inspection 
and monitoring activities. 





2. North Outfall (3-4837) 





Phase II and Phase III Reports filed in 
March 1997 


Indicated petroleum contamination present at the site was likely the result of decades of airport operation; risk assessment 
reported no significant risk to human health, or to the aquatic and avian community. 





RAO submitted in March 1998 


Class C RAO using a Temporary Solution (periodic site monitoring and assessment); remediation steps included (not limited 
to) installation of a new fuel distribution system and decommissioning of certain fuel lines, and natural biodegradation 
processes; goal is to have petroleum contamination reduced to an area less than 1,000 square feet. Installation of the new 
fuel distribution system and decommissioning of sections of the old system were completed. 


Massport initiated site evaluation to document the reduction of petroleum contamination following the decommissioning 
of the North Fuel Farm and fuel distribution system. 





Post Class C RAO evaluation report 
submitted in December 2002 


Massport has eliminated substantial hazards at this site and submitted a Class C RAO statement. In accordance with 
applicable regulations, Massport will conduct a periodic evaluation at five-year intervals until a Permanent Solution has 
been achieved. The next periodic evaluation was scheduled for 2007. 























2004 Evaluation report indicated that a “Condition of No Significant Risk” has not been achieved at this site. Massport scheduled 
another assessment in 2007. 

2005 No change in status for 2005. 

2006 Massport prepared the five-year review of the Class C RAO for this site, which was due in December 2007. 

2007 Massport completed its five-year review of the Class C RAO and transmitted it to MassDEP in December 2007. It was 
determined that a “Condition of No Significant Risk” has not been achieved at this site at this time. The next five-year re- 
evaluation will be conducted in 2012. 

2008 No change in status. 

2009 No change in status. 

2010 No change in status. 
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Table J-18 MCP Activities Status of Massport Sites at Logan Airport (Continued) 





2. North Outfall (3-4837) (Continued) 





2011 


No change in status. Massport provided updated data for the MassDEP website. 





2012 


Response Action Outcome submitted to DEP on December 27, 2012. No further MCP response action is required. 





3. Former Robie Park (3-10027) 



































2005 A Phase I was completed in 2005 with an RAO retraction. The RAO had been completed by the former property owner. 

2006 No change in status for 2006. 

2007 No change in status for 2007. 

2008 A Phase II Scope of Work was prepared on May 9, 2008. A RAM Plan was submitted to MassDEP on September 16, 2008. 

2009 A Phase V Remedy Operation Status Plan was submitted on March 31, 2010. 

2010 Two Remedy Operation Status Reports were submitted on September 29, 2010 and March 28, 2011. The next status report 
was scheduled for September 30, 2011. 

2011 Phase IV Project Status Reports 2 and 3 were submitted in March and September 2011, respectively. 

2012 Phase V Status Reports 4 and 5 were submitted in March and September, 2012, respectively. 

2013 Phase V Status Reports 6 and 7 were submitted in March and September, 2013, respectively. 

2014 Phase V Status Reports 8 and 9 were submitted in March and September, 2014, respectively. 

2015 Phase V Reports 10 and 11 were submitted in March and September, 2015, respectively. A Permanent Solution Statement 


is currently being prepared. 





4. Former Robie Property (3-23493) 























2005 A Phase I was completed in 2005. 

2006 No change in status for 2006. 

2007 No change in status for 2007. 

2008 A Phase II was submitted to MassDEP on October 21, 2008. 

2009 An Activity and Use Limitation (AUL) was recorded with the Suffolk County Registry of Deeds for the site on 
December 16, 2009. 

2010 A Class A-3 RAO was submitted on January 4, 2010, corresponding with the recording of an AUL. On May 21, 2010, a RAM 
Plan for the Economy Parking Structure was submitted. The first RAM Status Report was submitted on September 21, 2010. 
An AUL Amendment was recorded on December 9, 2010. 

2011 ARAM Completion Statement was submitted on March 15, 2011. Regulatory closure has been achieved. No further response 


actions are required. 





5. Tomahawk Drive (3-27068) 











2007 Release notification form submitted in August 2007. 
2008 A Class B-1 RAO was submitted to MassDEP on January 9, 2009. No further response actions were required. 
2009 No further response actions were required. 





6. Fire Training Facility (3-28199) 




















2008 Oral notification of release was provided to MassDEP/BWSC on December 10, 2008. 
2009 A Phase I/Tier classification was submitted on December 17, 2009. 
2010 A RAM Plan was submitted to MassDEP on August 6, 2010. A RAM Status Report was submitted to MassDEP on 
December 3, 2010. 
2011 A RAM Completion Statement was submitted on April 25, 2011. 
A Phase II Scope of Work was prepared and submitted to MassDEP on January 18, 2011. 
Phase II and Phase III Reports were submitted on December 8, 2011. ARAM Completion Statement was submitted on 
April 25, 2011. 
2012 Phase 4 Status Report transmitted in June 2012; the Phase IV Remedy Implementation Plan was submitted in December 2012. 
2013 Phase 4 Status Report transmitted in June 2013, the Phase IV Completion Report was transmitted in December 2013. 





Appendix J, Water Quality/Environmental Compliance and Management J-22 


Boston-Logan International Airport 2015 EDR 





Table J-18 MCP Activities Status of Massport Sites at Logan Airport (Continued) 





6. Fire Training Facility (3-28199) 








(Continued) 
2014 Phase 5 Remedy Operation Status Reports submitted in June and December, 2014. 
2015 Phase 5 Remedy Operation Status Reports submitted in June and December, 2015. 





7. Southwest Service Area (3-28792) 











2009 Release notification form was submitted to MassDEP/BWSC on October 8, 2009. 
2010 A Class B-1 RAO was submitted to MassDEP on October 18, 2010. No further response actions required. 
2011 No further response actions required. 





8. Airfield Duct Bank Site (3-29716) 





2010 


Release notification form was submitted on December 22, 2010. 





2011 


A Class A-1 RAO was submitted on December 23, 2011. No further response actions required. 





9. West Outfall Release (3-29792) 





2011 


Release notification form was submitted on April 8, 2011. Two IRA Status Reports were submitted to MassDEP on June 9 and 
December 5, 2011. An RAO was submitted on February 13, 2012. No further response actions required. 





10. Hertz Parking Lot Site (3-30260) 





2011 


Release notification form was submitted on August 29, 2011. A RAM Plan was submitted to MassDEP on September 1, 2011. 





2012 


A Class A-2 RAO was submitted on September 10, 2012. No Further response actions required. 





11. Former Butler Aviation Hangar (3-30654) 











2012 Verbal notification of a release was provided to MassDEP on February 14, 2012, when Rental Car Center construction 
encountered an unidentified underground storage, and a Release Notification Form was submitted on April 23, 2012. An IRA 
Plan was submitted May 21, 2012 and IRA Status Reports were submitted on June 18 and December 26, 2012. 

2013 Phase I Report and Tier Classification submitted February 21, 2013 and IRA Completion Report submitted on July 11, 2013. 

2014 A Permanent Solution Statement was submitted in October 2014. No further response actions required. 





12. Taxi Pool Site (3-32022) 





2014 


MassDEP notified of 72-hour Reportable Condition on March 10, 2014 





2015 


Phase I Report and Tier Classification submitted March 9, 2015. 





13. Hangar 16 (3-32351) 











2014 Release Notification Form Submitted August 4, 2014. 
2015 A RAM Plan was submitted on January 29, 2015; a Phase I Report and Tier Classification were submitted on August 3, 2015; 
a RAM Completion Report was submitted November 16, 2015; and a Permanent Solution Statement was submitted on 
January 21, 2016. No further response actions are required. 
Source: Massport 
Notes: This list includes Massport MCP sites only. Additional sites are the responsibility of Logan Airport tenants. Refer to Figure 8-2 for location of MCP sites. Complete 
information dating back to 1997 is included in Appendix J, Water Quality/Environmental Compliance Management. 
AUL Activity and Use Limitation Phase! _ Initial Site Investigation 
McP Massachusetts Contingency Plan Phase II Comprehensive Site Assessment 
RAM Release Abatement Measure Phase III Identification, Evaluation, and Selection of Comprehensive Remedial Actions 
RAO Response Action Outcome Phase IV Implementation of Selected Remediation Action 
FDS Fuel Distribution System Phase V_ Operation, Maintenance and/or Monitoring 
IRA Immediate Response Action 
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Sustainable 1 

Massport Many of you have already received the 2015 Sustainable Massport calendar. The program is a year-long 

Jacob Glickel, 2 initiative to roll our sustainability program across the Authority. 

Sustainability Project 

Manager Massport was selected to receive a FAA grant to prepare a Sustainability Management Plan (SMP) for Logan 

; : Airport as part of a nationally recognized pilot program. Massport was selected due to our exemplary track 

Service Station 3 Si ; ar rn ae : ‘ 

Safety Tips record in implementing sustainability initiatives and commitment to stewardship. When completed, the 
SMP will provide a baseline assessment of all Massport’s activities and major accomplishments to date as 

Ground Service 4 well as support and promote sustainability at the Airport. 

Equipment, Did you 

know...? Massport has a very broad view of sustainability, which goes beyond environmental considerations to also 
include economic/financial benefits, social/community aspects, and the operational efficiency of facilities. 

rece Dumpster 5 This broad outlook of sustainability necessitates the involvement of all Airport employees. 





Questions about The calendar has monthly programming on Hot Sustainability Topics. You will learn what Massport is doing; 
Environmental/ what you can do in the office and at home; and where to get more information. 
Safety Issues 


(op) 


The following is the summary of topics for the year: 





January 2015 — Sustainability Awareness 


_ February 2015 — Recycling 





March 2015 — Energy/Electricity 


_ April 2015 — Passenger Experience 





May 2015 - Parks and Open Space 


June 2015 — Sustainable Transportation 





July 2015 — Water Conservation 
_ August 2015 — Community Outreach and Support 


September 2015 - Waste Management/Reduction 





_ October 2015 - Climate Change Adaptation/Resiliency 


EnviroNews is a newsletter 
published quarterly for 
Massport and its tenants. 
Your comments and 
suggestions are welcome. 
Please contact 
Brenda Enos 


aaa rr ie at For a copy of the calendar contact Jacob Glickel at jglickel@massport.com or (617) 568-3558 


November 2015 — Employee Wellness 


_ December 2015 - Air Quality/Greenhouse Gas Reduction 
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Jacob joined the Massport Staff in September 2014. The following is an interview 
with him. 






SY ee * What brought you to Massport? 
208 § 


Massport is an important economic engine in the region and a leader in incorporat- 
ing sustainability throughout its organization. For example, the new Consolidated 
Rental Car Center has applied for a green building certification of LEED Gold and is 
served by buses using clean natural gas. Yet, there is always opportunity for Mass- 
port to continue to raise the bar on sustainability and be at the forefront among air- 
ports nationally. While airplane travel and port operations require high energy use 
and release of greenhouse gas emissions, the opportunity is enormous for Massport to make significant impact. 
Whether it be increasing recycling, reducing our energy use, or preparing for rising seas, Massport is primed to con- 
tinue to be a leader. 


What interests you most about expanding sustainability programs at Massport? 


| have always been interested in bringing proven technologies and successful sustainable programs to a wider audi- 
ence. There is often reporting of the next big technology or new product that will solve many of our climate and ener- 
gy issues. Science and industry have already made great strides, and by just using existing technology, Massport 
could make drastic reductions in our energy use and greenhouse gas emissions. Of course, the key is to incorporate 
these sustainability programs and technology into how business is done today without a significant impact on our 
customers. | know it can be done and | will work with my colleagues across Massport to reach our goals. | encour- 
age everyone to provide your ideas, give us feedback, and keep an open mind to new programs and technologies. 


Can you give us an example of a project you are working on? 


| know | have been talking a lot about energy use, but | am really excited to work on improving the amount of material 
recycled in the terminals and across Massport. | believe we can increase the recycling rate by 25% by the end of the 
year. Not only will this save Massport money but it will reduce our greenhouse gas emissions. 


Where did you work prior to joining Massport? 


For the past seven years, | worked for the City of Boston’s Office of Environment, Energy and Open Space. | was 
able to take part in a number of firsts and big changes at the City of Boston around sustainability. | helped craft the 
first Climate Action Plan, which lays out a blueprint for how Boston is going to meet its sustainability goals. | engaged 
residents and businesses about reducing their energy use through Renew Boston. In just a two-year span, Renew 
Boston completed over 13,000 home energy assessments. 


One of my biggest takeaways from working at the City of Boston was Mayor Thomas M. Menino’s focus on relating 
sustainability to people’s everyday lives. Mayor Menino constantly pushed our department to show the benefits to 
residents and businesses (our customers!) of being sustainable. 


Where did you grow up? 


| grew up and live in the Boston neighborhood of Jamaica Plain. When Boston first started offering monthly recycling 
drop offs, | remember separating the household trash and organizing my parents to drive me there. | love working 
and living in Boston. | take the T to work every day and know that | am adding one less car to traffic, as well saving 
money on my commute. 
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An estimated 5,020 fires and explosions occurred at public service sta- 
tions per year from 2004-2008. That means that, on average, one in 
every 13 service stations experienced a fire. These 7,400 fires caused 
an annual average of 2 deaths, 48 injuries and $20 million in property 
damage. Almost two-thirds of those fires involved vehicles. These sta- 
tistics show that pumping gas is a hazardous operation. It is necessary 
to pay attention to what you're doing. 


Check out this video clip of a fire started by static electricity as a young 
lady was refueling her SUV. 


https ://www. youtube.com/watch ?v=tuZxFL9cGkl 


FireFightingNews.com 


If you search for “gas station fire videos”, there are many more like this one. Some other tips are: 


¢ Turn off your vehicle's engine when refueling. 


* Keep gasoline and other fuels out of children's sight and reach. Gasoline is highly toxic in addition to 
being a fire hazard. Never allow a child to pump gas. 


* Don't smoke, light matches or use lighters while refueling. 
¢ Don't engage in other activities. 


¢ If you must use any electronic device, such as cell phones, computers or portable radios while refueling, 
follow manufacturer's instructions. Again, play attention to what you are doing. 


* Do not jam the latch with an object to hold it open. 
¢ To avoid spills, do not top off or overfill your vehicle. 


« After pumping gasoline, leave the nozzle in the tank opening for a few seconds to avoid drips 
when you remove it. 

¢ If a fire starts while you're refueling, don't remove the nozzle from the vehicle or try to stop the 
flow of gasoline. Leave the area immediately and call for help. 

¢ Don't get in and out of your vehicle while refueling. A static electric charge can develop on your body 
as you slide across the seat, and when you reach for the pump, a spark can ignite gasoline vapor. 

¢ lf you must get into the vehicle during refueling, discharge any static electricity by touching metal on the 
outside of the vehicle, away from the filling point, before removing the nozzle from your vehicle. 

¢ Use only approved portable containers for transporting or storing gasoline. Make sure the 
container is in a stable position. 

¢ Never fill a portable container when it is in or on the vehicle. Always place the container on the ground 
first. Fires caused by static charges have occurred when people filled portable containers in the back 
of pick-up trucks, particularly those with plastic bed liners. Removing the container will also prevent a 
dangerous spill of gasoline. 


¢ When filling a portable container, keep the nozzle in direct contact with the container. Fill it only about 
95 percent full to leave room for expansion. 
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Did you know that there are over 1200 pieces of Ground Service Equipment (also known as GSE) on the ramp at Logan? 
That is a lot of equipment in a small footprint of the terminal and cargo areas where GSE operate! This is in addition to the 
more than 200 on-road vehicles, such as trucks and vans, and 80 pieces of snow removal equipment that also operate on 
the ramp. Why bring up GSE equipment? Because GSE typically accounts for 25% of the fire alarm calls for fuel spills 
each year. In 2014, there were 32 notifications to fire alarm for GSE equipment leaking fuel on the ramp. In June and July 
of 2014 when ambient temperatures on the ramp began to rise, GSE spills increased to 30% with most spills attributed to 
thermal expansion. Equipment should not be topped off when refueling which is specifically prohibited under Logan's 
stormwater permit. In addition, given the age of many of the GSEs at Logan, implementation of routine inspections and 
maintenance to ensure equipment is in good operating condition is strongly encouraged. As you know, all fuel spills re- 
gardless of quantity require notification to Fire Alarm. 





Provided below is a summary of fuel spills that occurred in 2014 


Total number of spills: 129 
Total fuel spilled: 2,785 gallons 
Total reportable spills: 17 


MA DEP and National Response Center 
(10 gallons or more or impact to storm drainage system) 


Spill sources: 
49 Aircraft 
32 GSE 
8 Aircraft fueling system 
29 Aircraft fueling system/GSE 
2 Operator Error 
1 Snowmelter 
8 Other (gas station pump dispenser; transformer; jet bridge; construction truck; private auto) 
Fuel types: 
Jet Fuel: 
Diesel Fuel: 
Hydraulic oil: 


Transmission oil: 


Other: (gasoline; transmission fluid; unknown) 


Brain Teaser 


If you topped off a 20 gallon tank with diesel fuel with a beginning temperature of 75° F and the tank warmed up to 95° as it 
sat on the ramp in July, how much would the diesel fuel expand to overflow the tank? 


Formula: 


amount fueled x thermal expansion coefficient of diesel fuel (0.00046/°F) x the increase in temperature = number of gal- 
lons spilled 


Answer to Brain Teaser: 

Answer: 0.2 gallons 

Solution: 

20 gallons (amount fueled) x 0.00046 (thermal expansion coefficient) x 20 (increase in temperature) = 0.2 gallons 
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Contact 


Auditing/General 


Brenda Enos 





Universal Waste 
Glenn Adams 
Safety 

Brian Dinneen 
Michael McAveeney 
Karisa Morin 


Spill Follow-Up 


James Stolecki 


NPDES Permitting 


Rosanne Joyce 


Underground/Aboveground Storage Tanks 


Erik Bankey 


=) Air Quality/Hazardous Waste 





lan Campbell 


EMS/Sustainability/Recycling 


Jacob Glickel 
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(617) 568-5963 


(617) 568-3542 


(617) 568-7427 


(617) 561-3390 


(617) 568-7434 


(617) 568-3552 


(617) 568-3516 


(617) 568-3514 


(617) 568-3508 


(617) 568-3558 
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Email Address 


benos@massport.com 


gadams@massport.com 


bdinneen@massport.com 


mmcaveeney@massport.com 


kmorin@massport.com 


jstolecki@massport.com 


rjoyce@massport.com 


ebankey@massport.com 


icampbell@massport.com 


jglickel@massport.com 
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A Massport Newsletter 





Two years ago, Massport embarked on a comprehensive effort to prepare a Sustainabil- 
ity Management Plan (SMP) for Logan International Airport. This plan serves as a 
roadmap for prioritizing initiatives and moving goals forward along our path towards a 
more “Sustainable Massport”. This plan will guide our sustainability practices over the 
next decade and will Support the Authority’s continued commitment to sustainability. 


The report represents the combined efforts of over 125 employees and tenants who 
came together to establish our baseline sustainability performance, shape our goals, 
and identify new initiatives. Massport is focused on a holistic approach with an empha- 
sis on economic viability, operational efficiency, natural resource conservation, and so- 
cial responsibility. 


Massport’s commitment to sustainability has a long history, with recent accomplish- 
ments including the consolidation of the rental car shuttle bus fleet into a unified, alter- 
native fuel busing system; the implementation of innovative applications of solar and 
wind energy technology; and the opening of the East Boston Greenway Connector. Addi- 
tionally, the SMP has included several ground-breaking elements including the launch of 
an Authority-wide sustainability engagement calendar, distributed in January 2015, and 
the development of Sustainability Planning Optimization Tools (SPOT™) for use to man- 
age Massport’s sustainability efforts. 


Logan Airport experienced record-breaking passenger levels in 2013, with 30.2 million 
passengers. The Airport achieved another milestone in 2014 with 31.6 million annual 
passengers. With passenger levels projected to reach 35 million by the end of 2022, 
the sustainable operation of Logan Airport is more important than ever before. As an 
increasing number of people pass through our gates, we will aim to engage our passen- 
gers, employees, and the community in a sustainable manner. 


The SMP outlines the following: 


¢ Asummary of Logan Airport’s current sustainability performance, with specific focus 
areas of energy and greenhouse gas emissions; resiliency; waste management, and 
recycling; water conservation; and community well-being. 

¢ Sets sustainability goals to improve performance at Logan Airport, and established 
metrics for ongoing tracking of progress toward achieving those goals. 

¢ Develops a well laid out and organized framework as a key to the successful imple- 
mentation. 


To view the Sustainability Management Plan Highlights Report go to: 


www.Massport.com/Environment 
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™ Massachusetts joins a number of other states that specifically require 
{ headlights to be on when windshield wipers are on. A new state law went 
into effect on April 7, 2015, requiring motorists to turn on their headlights 
and tail-lights whenever their vehicle's windshield wipers are needed. 


The new law also states that headlights and tail-lights should be turned on 
a half-hour after sunset and a half-hour before sunrise or when visibility is 
less than 500 feet. Relying on daytime running lights for these conditions 
is not sufficient under the law. 








The fine for violating the new headlight law is only $5. However, a driver 
who gets ticketed for a headlights offense will face increased vehicle insur- 
ance premiums as it is a surchargeable offense (there are talks to have this portion removed from the law). 


Here's the text of the new law, as it appears in Section 15, Chapter 85, of Massachusetts General Laws: 


A vehicle, whether stationary or in motion, on a public way, shall have attached to it headlights and tail-lights which 
shall be turned on by the vehicle operator and so displayed as to be visible from the front and rear during the peri- 
od of 1/2 hour after sunset to 1/2 hour before sunrise; provided, however, that such headlights and tail-lights 
shall be turned on by the vehicle operator at all other times when, due to insufficient light or unfavorable atmos- 
pheric conditions, visibility is reduced such that persons or vehicles on the roadway are not clearly discernible at a 
distance of 500 feet or when the vehicle's windshield wipers are needed; provided further, that this section shall 
not apply to a vehicle which is designed to be propelled by hand; and provided further, that a vehicle carrying hay 
or straw for the purpose of transporting persons on a hayride shall display only electrically operated lights which 
shall be 2 flashing amber lights to the front and 2 flashing red lights to the rear, each of which shall be at least 6 
inches in diameter and mounted 6 feet from the ground. 


When Using Your Wipers... 


massDOT__\\i/ 





Every day at the airport, numerous people work with automatic baggage conveyors. These can be sta- 
(DANGER) tionary such as a stripping belt, mobile ramp trucks with conveyors, or back-of-house units transport- 
ing luggage across the terminal or across the airport. Baggage conveyors can start and stop without 
warning, even though most are equipped with audible warning signals. The Bureau of Labor and 
Standards - Occupational Safety and Health Administration, from 1998-2014, identifies many unfor- 
tunate incidents across a variety of occupations. Injuries related to conveyors identified 524 investi- 
ns gated injuries. Airport related injuries or fatalities were 50. Finally, “baggage conveyor” exhibits 21 
EXPOSED documented injuries with 5 being fatal. Victims range from children being placed on baggage claim 
CONVEYORS AND} belts, to technicians absentmindedly forgoing Lock-Out/Tag-Out procedures. When servicing conveyor 
MOVING PARTS |} equipment or working around them, Please co not forget, the controls and operators of conveyors may 
CAN CAUSE be 100’s of feet away, in remote offices. 


E| 





The acute and prolonged risks of baggage handling are unique to airport workers. In an effort to com- 
municate these inherent challenges, OSHA offers education specific to baggage handlers. 


https://www.osha.gov/SLTC/etools/baggagehandling/baggage_makeup.html 
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The Massachusetts Department of Environmental Protection (MADEP) recently enacted some changes 
to the underground storage tank (UST) regulations. These Regulations (310 CMR 80.00) address the 
registration, installation, operation, maintenance, closure and inspection of UST systems used to store 
petroleum fuels and hazardous substances. MADEP has also incorporated recent federal requirements 
and added new provisions to ensure that UST systems are properly installed, operated and maintained; 
that leaks and spills are prevented and contained; that UST systems and components found to be leak- 
ing or not working properly are repaired or replaced; and any resulting environmental damage is lim- 
ited, assessed and cleaned up. 


Below are some of the more significant changes in these regulations. This list however is not meant to 
be all inclusive. Tank owners and operators should read these regulations to make sure they are in 
compliance. 


° Monthly inventory reconciliation is no longer required for double wall USTs/piping with 
continuous interstitial monitoring; 

° Signs must be posted (and updated as necessary) at each UST indicating what steps should be 
followed in the event of a UST system or UST component emergency; 

° Owners/operators must develop (and update when necessary) written procedures for how UST 


facility employees and contractors should respond in the event of an UST sys tem or UST 
component emergency; 


° UST Leak Detection Systems must be tested on an annual basis; 

° Piping Sumps, intermediate Ssumps and dispenser Sumps must be inspected annually, and 
must pass an integrity test by January 2, 2017; 

° Inspections of USTs and associated systems must be conducted monthly under the direction of 
Class A or B Operator (interval not previously defined); 

° The regulation identifies and clarifies specific timelines for responding to alarms/leaks/etc. to 


more closely match requirements in the Massachusetts Contingency Plan. Alarms must be 
investigated and resolved within 72 hours; 


° Compliance Certifications must be submitted to MADEP by owner/operator 18 months after 
each third-party inspection (which are still due every 3 years); 

° Spill buckets must be inspected monthly; 

° New or replacement spill buckets must be double walled and have a minimum 5-gallon 
Capacity and must pass a tightness test at installation; 

° Existing spills buckets must pass an integrity testing by January 2, 2017, and at 5 year intervals 
thereafter; 

° Double-walled tanks can be temporarily taken out of service for up to 5 years provided certain 
conditions are met (previous limit was 2 years); and 

° Financial responsibility language in the regulations has been expanded/clarified to address 


exemptions. Specifically, the regulation indicates that financial responsibility is not required 
for “State and Federal government entities whose debts and liabilities are the debts and 
liabilities of astate or the United States government” 


Please refer to http://www.mass.gov/eea/agencies/massdep/toxics/ust for detailed information. 
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Auditing/General 


Brenda Enos 





Universal Waste 
Glenn Adams 
Safety 

Brian Dinneen 
Michael McAveeney 
Karisa Morin 


Spill Follow-Up 


James Stolecki 


NPDES Permitting 


Rosanne Joyce 


Underground/Aboveground Storage Tanks 


Erik Bankey 


=) Air Quality/Hazardous Waste 





lan Campbell 


EMS/Sustainability/Recycling 


Jacob Glickel 
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Massport's Conservation Mooring Program - 
An Eelgrass Alternative Mitigation Strategy 


Why are eelgrass habitats important? 
Eelgrass habitats are among the most productive and biological- 


ly diverse ecosystems on the planet. Living and dead plant ma- 
terial, including leaves, roots and rhizomes, has many valuable 
ecological functions such as stabilizing seafloor sediments and 
shorelines, cleaning coastal waters, providing habitat for a diver- 
sity of flora and fauna, and supporting the foundation of the de- 
trital food web. The economic value of eelgrass habitat is 
demonstrated by the abundance and diversity of commercially 
and recreationally important species such as flounder, weakfish, 
blue crabs, bay scallops, lobsters, striped bass, and blue mus- 
sels (http://seagrant.mit.edu/eelgrass/eelgrassscience). 


What is Massport’s Conservation Mooring Program? 


Massport’s Conservation Mooring Program was developed as 
an alternative innovative strategy to mitigate for the unavoidable 
loss of 1.5 acres of eelgrass habitat when Runway 33L Safety 
Area (RSA) Improvements project was constructed. 





Logan International Airport Runway 33L Safety Area 


The initial eelgrass mitigation effort consisted of harvesting and 
transplanting more than 100,000 eelgrass shoots from the Run- 
way 33L RSA project footprint prior to construction in June, 
2011. The eelgrass shoots were relocated to two areas in Bos- 
ton Harbor to re-establish eelgrass in those areas and encom- 
passed a 4.6 acre footprint to meet the 3:1 regulatory mitigation 
ratio. 


As early as October 2011, field surveys indicated that the 
Old Harbor Boston site had no surviving transplanted eel- 
grass and the White Head Flat sites showed only limited 
survival. At the Interagency Working Group (IWG), which 


comprised of the MA 
Continued on next page 
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Hazardous Waste Compliance 


Do you know your hazardous waste 
generator status? 


HAZARDOUS 
WASTE STORAGE 


Many Massport tenants generate 
regulated hazardous waste during 
the course of their operation. In 
Massachusetts, all businesses gen- 
erating hazardous waste need to 
submit notification to MassDEP. 
Generator status is based on the 
amount of hazardous waste generat- 
ed per month. Massachusetts regu- 
lates waste oil as a hazardous waste. 
This designation triggers require- 
ments for proper storage, labeling, 
handling, transportation, disposal 
and record keeping. Very Small 
Quantity Generators (VSQG), those 
generating less than 220 Ibs. / 27 
gallons of federally regulated hazard- 
ous waste and up to 2200 lbs. / 270 
gallons per month of Massachusetts 
regulated hazardous waste must fill 
out and submit a MassDEP Hazard- 
ous waste Generator Registration 
form. VSQG status allows on-site 
storage of up to 2200 gallons (5 — 55 
gallon drums) at one time and has no 
time limit for duration of storage as 
long as it is below the storage limit. 
Generation of waste(s) above VSQG 
thresholds triggers other reporting 
and compliance requirements. More 
information is available at the 
MassDEP web site at  hittp:// 
www.mass.gov/eea/agencies/ 

massdep/recycle/hazardous/ 


If you have any questions or con- 
cerns about hazardous waste compli- 
ance, contact the Massport Environ- 
mental Department. 
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DEP, US EPA, NOAA, MA Coastal Zone Management, Army Corps of Engineers, and Boston Conservation Commission, it 
was agreed that, given the limited transplanting success and the potential for long-term temporal loss of replacing eelgrass 
functions, Massport needed to pursue an alternative mitigation strategy to fulfill its eelgrass mitigations goals for the con- 
struction project. Massport elected to pursue conservation moorings, which would provide for the funding of traditional boat 
moorings in eelgrass with conservation moorings. 


What are conservation moorings? 


Conservation boat moorings utilized for Massport’s Conservation Mooring Program consist of helical anchors and flexible 
mooring rodes. The helical anchor is an embedment anchor fabricated with high grade steel and designed to penetrate 
cohesive soils. Helix anchor installation has minimal environmental impact as it is hydraulically driven to a specified depth 
(~15 — 20 feet) using a specialized hydraulic anchor driver. Unlike traditional boat moorings which may have a concrete 
block and large footprint (i.e., 4 feet by 4 feet), the helix anchor footprint is typically no more than six inches in diameter at 
the substrate/water interface. Upon installation, the elastic mooring rode has several immediate benefits to the aquatic en- 
vironment including the elimination of scour within the eelgrass meadow; reduction and/or elimination of suspended sedi- 
ments in the water column; and reduction in water column turbidity which concomitantly improves water column clarity and 
enhances sunlight availability for the eelgrass shoots. 


Yt —— 
Tee 


Mooring 
Termination 


lead section 


8 in. helix 





Figure 3. Ecomooring system The Helix Anchor 
www.boatmoorings.com. www.helixanchors.com 


Conservation Mooring Site Selection 


The expansiveness of the eelgrass meadows in the selected harbors selected was one of Massport’s important criteria for 
selection: the meadow had to be expansive with at least 25 boat moorings within the meadow footprint. The basis for the 
criteria was to maximize environmental benefit; the greater number of mooring replacements with conservation moorings 
within a defined eelgrass bed, the greater realization of the environmental benefits. 


Under this program, Massport funded individual towns and entities for the purchase and installation of conservation boat 
mooring equipment to replace a total of 225 conventional chain moorings in harbors where extensive eelgrass meadows 
were co-located. Funding recipients included Manchester-by-the-Sea, Gloucester, West Falmouth, Wareham, and Camp 
Harbor View Foundation. 


Expected benefits: With the replacement of conventional, substrate disturbing boat moorings, a multitude of environmen- 
tal benefits are expected to be realized over time. With the rise and fall of the tides in the harbor environments and move- 
ment of the boats driven by the wind, it is expected that suspended solids will be measurably reduced and result in the over- 
all improvement of water quality. Reduction in suspended solids in the water column is not only beneficial to the eelgrass 
habitat but is a more favorable environment for the aquatic organisms, such as fish and shellfish that seek shelter in the 
eelgrass meadow. Though the damaged eelgrass meadow may take some time to recover, the scars formed from the con- 
ventional moorings may fill in with eelgrass which will enhance the stability of the harbor bottom to further reduce sediment 
suspension in the water column. 


Massport’s Conservation Mooring Program was multifaceted that involved a diverse group of stakeholders who worked to- 
gether to realize the collective goal of implementing the Conservation Mooring Program; the program strengthened Mass- 
port’s commitment and those of the participants in the implementation of this significant environmental initiative; and ulti- 
mately, the citizens of the Commonwealth of Massachusetts benefit from the Conservation Mooring Program because eel- 
grass restoration and preservation is not just a local issue, it is regionally beneficial to enhancing the aquatic habitat. 
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2015 Airports Going Green Award 


Massport has been chosen as a recipient of the 2015 Airports Going Green award for the Eelgrass Habitat/ 
Conservation Mooring Program which complements Massport's long-standing industry leadership and overall demon- 
strated commitment to sustainability. This prestigious award recognizes the value of this program as as well as 
Massport's outstanding leadership in pursuit of sustainability within the aviation industry. The award will be present- 
ed at the 8th Annual Airports Going Green Conference in Chicago on October 27th. 


The Massport Safety Alliance Fair 2015 


The Logan Airport Safety Alliance is a working group that promotes Ramp and Apron Safety. The group is chaired 
by Aviation Operations and Massport Safety and works closely with Massport Fire Rescue, Massport State Police, 
Massport Facilities, FAA, airline and ground service company partners to keep the ramp operation working safety 
and efficiently. The group meets monthly to discuss operational concerns and learn from each other. Typically, the 
meeting is held at the Massport Briefing Room the third Tuesday of each month. All are invited. 


Each year, the Alliance sponsors a Safety Fair to support the effort. 2015 marked the 11" Massport Safety Fair. It 
was held on September 16" in the JetBlue Hangar with great success. There were 35 vendor tables showing the 
latest safety gear to over 1000 attendees. Jet Blue staff cooked up a delicious lunch of sausages, hamburgers and 
hotdogs for the hungry bunch. The Red Cross was also on-site collecting Blood Donations with 18 attendee’s volun- 
teering. 


The Safety Alliance also manages the Logan Airport Safety Hotline. This is a voluntary, confidential reporting sys- 
tem which was created to provide a means for people to report unsafe practices or conditions on the Logan Apron 
without fear of retaliation. It can be reached by calling 617-568-3600. Each item will be logged and discussed at the 
next monthly Alliance meeting. As always, emergency conditions should be immediately reported to: 


Massport Fire-Rescue at 617-567-2020, 
Massport State Police at 617-568-7300 or 
Massport Operations Department at 617-561-1919. 


Thank you for putting SAFETY FIRST at Logan International Airport! 
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Who should you contact? 





Contact Phone Number Email Address 


Auditing/General 


Brenda Enos (617) 568-5963 benos@massport.com 





Universal Waste 


Glenn Adams (617) 568-3542 gadams@massport.com 
Safety 

Brian Dinneen (617) 568-7427 bdinneen@massport.com 
Michael McAveeney (617) 561-3390 mmcaveeney@massport.com 
Karisa Hanson (617) 568-7434 khanson@massport.com 
Spill Follow-Up 

James Stolecki (617) 568-3552 jstolecki@massport.com 


NPDES Permitting/Stormwater Management 


Rosanne Joyce (617) 568-3516 rjoyce@massport.com 


Underground/Aboveground Storage Tanks 


Erik Bankey (617) 568-3514 ebankey@massport.com 


| 
=. Air Quality/Hazardous Waste 






— lan Campbell (617) 568-3508 icampbell@massport.com 


EMS/Sustainability/Recycling 


7 | Jacob Glickel (617) 568-3558 jglickel@massport.com 
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BOSTON-LOGAN INTERNATIONAL AIRPORT 
MONITORING REPORT ON SCHEDULED AND 
NON-SCHEDULED FLIGHT ACTIVITY 


Peak Period Surcharge Regulation 
740 CMR 27:00: Massachusetts Port Authority 


Report Number: 012 
Monitoring Period: Through Sept. 2015 
Report Issue Date: May 2015 
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Note: 


This report reflects the Boston-Logan Airport flight activity monitoring 
under 740 CMR 27.03 Peak Period Surcharge Regulation on Aircraft 


Operations at Boston-Logan International Airport. 


Findings: This report includes actual and projected activity data through 
September 2015. Current and projected near-term flight levels at 
Boston Logan are well below Logan’s good weather (VFR) throughput 
of approximately 120 flights per hour. As a result, average VFR delays 
are projected to be minimal and well below the 15 minutes threshold 
through the analysis period. 
In the event demand conditions at the airport change significantly from 
the current projection, Massport will issue updates to this report. 

Attachments 

Table 1: © Summary Overview of Peak Period Surcharge Program 

Table 2: Summary Overview of Forecast Methodology 

Table 3: — Projected Aircraft Operations at Logan Airport Projected 

Table 4: = Projected Hourly Operations, Average Weekday 

Table 5: Forecast Logan Average Weekday Operations 


Massport Contact: 


Mr. Flavio Leo 

Deputy Director, Aviation Planning and Strategy 
617-568-3528 

fleo@ massport.com 
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Table 1: Summary Overview of Peak Period Surcharge Program 





All Key Levers 
Are Adjustable to 
Address Future 
exeyarefid(ey ar) 











Table 2: Summary Overview of Forecast Methodology 





™ Scheduled passenger airline flights represent more than 93 percent of total 
aircraft operations. Passenger airline activity for the Spring and Summer 
periods were projected based on published advance airline schedules 


™ Forecasts of monthly activity for other segments (GA, Cargo, Charter) are 
based on the past three months of actual flight volume and historic patterns 
of monthly seasonality 


™ Day-of-week and time of day distributions for non-scheduled segments are 
based on analysis of Logan radar data 


™ Projections for each segment were combined to produce the forecast pattern 
of hourly flight activity for an average weekday, Saturday, and Sunday for 
the period from February through September 
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Table 3: Aircraft Operations at Logan Airport 


Average Weekday Operation Projected through September 2015 


1,108 1,110 
1,041 
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Note: Actual Operations are based on Massport data/air carrier reports and reflect flight cancellations due 
to weather and other operational impacts. 








Table 4: Projected Hourly Operations 


Projected Hourly Operations, Average Weekday, July 2015 
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Note: Includes projected services by scheduled airlines plus non-scheduled activity induding general aviation, charters etc. 
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Table 5: Forecast Logan Average Weekday Operations, Feb. — Sep. 


Average Daily Operations 
Mar-  Apr-| May-  Jun- Jul- 
15 15 15 15 
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WNPFPOHOAN DU BWNPR OO 


837 974 996 1,041 1,108 1,110 1,031 





February — March, actual data 
April — September, forecast data 
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BOSTON-LOGAN INTERNATIONAL AIRPORT 
MONITORING REPORT ON SCHEDULED AND 
NON-SCHEDULED FLIGHT ACTIVITY 


Peak Period Surcharge Regulation 
740 CMR 27:00: Massachusetts Port Authority 


Report Number: 013 
Monitoring Period: Through Sept. 2016 
Report Issue Date: May 2016 
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Note: 


Findings: 


This report reflects the Boston-Logan Airport flight activity monitoring 
under 740 CMR 27.03 Peak Period Surcharge Regulation on Aircraft 


Operations at Boston-Logan International Airport. 


This report includes actual and projected activity data through 
September 2016. Current and projected near-term flight levels at 
Boston Logan are well below Logan’s good weather (VFR) throughput 
of approximately 120 flights per hour. As a result, average VFR delays 
are projected to be minimal and well below the 15 minutes threshold 
through the analysis period. 


In the event demand conditions at the airport change significantly from 


the current projection, Massport will issue updates to this report. 


Attachments 

Table 1: Summary Overview of Peak Period Surcharge Program 
Table 2: Summary Overview of Forecast Methodology 

Table 3: Projected Aircraft Operations at Logan Airport Projected 
Table 4: = Projected Hourly Operations, Average Weekday 

Table 5: Forecast Logan Average Weekday Operations 


Massport Contact: 


Mr. Flavio Leo 

Director, Aviation Planning and Strategy 
617-568-3528 

fleo @ massport.com 
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Table 1: Summary Overview of Peak Period Surcharge Program 
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Address Future 
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Table 2: Summary Overview of Forecast Methodology 


™ Scheduled passenger airline flights represent more than 93 percent of total 
aircraft operations. Passenger airline activity for the Spring and Summer 
periods were projected based on published advance airline schedules 


™ Forecasts of monthly activity for other segments (GA, Cargo, Charter) are 
based on the past three months of actual flight volume and historic patterns 


of monthly seasonality 


™ Day-of-week and time of day distributions for non-scheduled segments are 
based on analysis of Logan radar data 


™ Projections for each segment were combined to produce the forecast pattern 
of hourly flight activity for an average weekday, Saturday, and Sunday for 
the period from February through September 
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Table 3: Aircraft Operations at Logan Airport 


Table 3: Aircraft Operations at Logan Airport, Average Weekday Operation Projected through 
September 2016 
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Actual Projections 





Note: Actual Operations are based on Massport data/air carrier reports and reflect flight 
cancellations due to weather and other operational impacts. 


Table 4: Projected Hourly Operations 


Table 4: Projected Hourly Operations, Average Weekday, August 2016 
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Note: Includes projected services by scheduled airlines plus non-scheduled activity including general aviation, charters etc. 
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Table 5: Forecast Logan Average Weekday Operations, Feb. — Sep. 








February — April, actual data 


=) ob) Mar-16 Apr-16 
14 14 12 
3 4 3 
2 1 0 
1 0 
A 0 
14 19 17 
38 45 51 
45 50 58 
49 54 76 
48 56 63 
43 45 45 
42 49 50 
39 45 52 
41 47 53 
37 42 55 
42 51 59 
50 55 66 
54 61 79 
50 57 75 
47 54 64 
46 49 52 
36 38 35 
27 31 25 
25 24 30 
793 892 1,020 


May — September, forecast data 


Massachusetts Port Authority, May 2016 
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Forecast Daily Operations 


Jun-16 
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Jul-16 
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41 36 

29 30 

25 23 

1,148 1,094 
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Reduced/Single Engine Taxiing at Logan Airport 
Memoranda 


This Appendix provides detailed information in support of Chapter 7, Air Quality/ Emissions Reduction: 


Memorandum from Edward C. Freni, Massport Director of Aviation, to the Boston Logan Airline Committee, 
Regarding Single/Reduced-Engine Taxiing and the Use of Idle Reverse Thrust as Strategies to Reduce 
Aircraft-Generated Emissions and Noise at Boston Logan, Dated May 4, 2015 


Memorandum from Edward C. Freni, Massport Director of Aviation, to the Boston Logan Airline Committee, 
Regarding Single/Reduced-Engine Taxiing and Other Strategies to Reduce Aircraft-Generated Emissions and 
Noise at Boston Logan, Dated May 18, 2016 


Simaiakis, I, Khadilkar, H., Balakrishnan, H., Reynolds, T.G., Hansman, RJ., Reilly, B., and Urlass, S. 
“Demonstration of Reduced Airport Congestion Through Pushback Rate Control.” Ninth USA/Europe Air 
Traffic Management Research and Development Seminar (ATM2011). 
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Massachusetts Port Authority 
One Harborside Drive 

East Boston, MA 02128-2909 
Telephone (617) 568-5000 
www.massport.com 





TO: — Boston Logan Air Carriers, Chief Pilots 


FROM: Edward C. Freni 
Director of Aviation 


DATE: May 4, 2015 


RE: — Single/Reduced-Engine Taxiing and the Use of Idle Reverse Thrust as Strategies 
to Reduce Aircraft-Generated Emissions and Noise at Boston Logan 


As an important user of Boston-Logan International Airport (“Boston Logan”), 
you are an essential partner in our efforts to ensure that Boston Logan operates in the 
safest, most dependable and environmentally responsible manner possible. Working 
together, we have successfully implemented many safety technologies and airfield 
improvements at Boston Logan and we look forward to continuing these collaborative 
relationships. 


Our success in implementing physical and technological improvements and 
conducting cutting-edge safety research at Boston Logan is based, in part, on continuing 
to evaluate and promote operational measures with the potential to reduce 
environmental impacts from various landside and airside operations. Two important 
operational measures that have been identified are single/reduced-engine taxiing and 
the use of idle-reverse thrust. 


Based on our outreach to the air carrier community serving Boston Logan and 
survey information, it is clear that single- or reduced-engine taxiing is being voluntarily 
utilized by the vast majority of air carriers at Boston Logan. | write to you again to 
encourage your continued use of this fuel saving and emissions reduction strategy 
subject to pilot discretion and consistent with air carrier operating safety procedures. 


| also encourage your use of idle reverse thrust (or minimize the use of reverse 
thrust) on landing, as a second operational measure, again, only at the discretion of the 
pilot and when consistent with air carrier operational safety procedures. This measure 
provides noise relief to our closest neighbors and, at the same time, provides 
companion benefits to you, such as reducing fuel burn and engine wear. Clearly, the use 
of this procedure must be consistent with operational conditions at Boston Logan, 
including runway surface conditions and whether LAHSO is in use. 


On a related note, | want to share with you information regarding recent 


industry efforts to retrofit A320 aircraft with “vortex generators” to reduce aircraft 
noise. Although the A320 is a fully compliant/modern aircraft, this is an excellent 
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example of additional, incremental actions we can take as an industry to reduce 
operational impacts on the environment. Attached please find more information 
related to this technology. 


| encourage you to share this letter with your flight crews and thank you for your 
continued work to enhance Boston Logan’s operational safety and efficiency, while 
improving its environmental footprint. If you have any questions or would like to discuss 
any aspect of this letter, please feel free to contact me or Mr. Flavio Leo, Deputy 
Director of Planning and Strategy, at 617-568-3528. 





-Fadward C. Frem 
Director of Aviation 


may 
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Technical Upgrades - More quietly into the future - Lufthansa Group 
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Lufthansa Group 
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Flight Noise Reduction Investment Technical Upgrades Noise Research Noise-Reducing Procedures Dialogue 


Retrofitting the existing fleet 


The Lufthansa Group is also retrofitting older aircraft in its fleet with noise-reducing 
technologies. In this connection the Group is working closely with the German Aerospace 
Center (DLR) and the various aircraft manufacturers. 


Lufthansa is retrofitting more than 200 aircraft with vortex generators so that they will fly 
more quietly in the future. 


In February 2014 Lufthansa became the first airline in the world to take delivery of an Airbus 
A320 equipped with vortex generators. A total of 157 aircraft in the existing fleet will be equipped 
with the new noise-reducing component, so that, when the expected new deliveries are added 
in, more than 200 A320 aircraft in total will be flying more quietly. As result, every second 
Lufthansa landing in Frankfurt and one in three in Munich will become audibly quieter. Overfly 
measurements revealed that the vortex generators are able to eliminate two unpleasant tones 
and thereby lower the aircraft's total noise level on approach by up to four decibels at distances 
between 17 and 10 kilometers from the runway. Thus the Lufthansa Group has realized a key 
objective of the “Alliance for More Noise Protection’, a joint initiative of the Lufthansa Group, 
Fraport, the airline association BARIG, DFS, the Airport and Region Forum (FFR), and the 
government of the State of Hesse. 


A320 audio tests 
A320 audio tests with and without vortex generators on the final approach at Frankfurt Airport 
from the Offenbach-Lauterborn monitoring point 





Further information 


Refitting existing aircraft 
» Active noise protection — More than 200 Lufthansa Airbus 
A320 aircraft will become quieter from February 2014 


Video: Active noise protection at Frankfurt Airport 
+ Retrofitting of the Boeing 737 fleet 


Press Releases 


29.10.13 
~ Lufthansa to make majority of short-haul aircraft quieter 


Sustainability Report 


= To find out more about responsibility within the 
Lufthansa Group, read the latest sustainability 


report Balance (E-Paper). 





Order or download the report. 


Weitersagen 


BfoeSk COs 


More Themes 


» Overview 
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Without vortex generators With vortex generators 





A320 audio tests with and without vortex generators on the final approach at Munich Airport 
from the Massenhausen monitoring point 


Without vortex generators With vortex generators 
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Massachusetts Port Authority 
One Harborside Drive 

East Boston, MA 02128-2909 
Telephone (617) 568-5000 
www.massport.com 





To: Boston Airline Committee 


From: Edward C. Freni 
Director of Aviation 


Date: May 18, 2016 


RE: Single/Reduced-Engine Taxiing and Other Strategies to Reduce Aircraft- Generated 
Emissions and Noise at Boston Logan 


As an important user of Boston-Logan International Airport (“Boston Logan”), you are an 
essential partner in our efforts to ensure that Boston Logan operates in the safest, most 
dependable and environmentally responsible manner feasible. Our success in implementing 
physical and technological improvements and piloting cutting-edge safety enhancements at 
Boston Logan is based, in part, on continuing to evaluate and promote operational measures 
with the potential to reduce environmental impacts from various landside and airside 
operations. 


Important measures that have been identified are: 


1.) Single/reduced-engine taxiing, 
2.) Use of idle-reverse thrust, and 
3.) Retrofitting older A320 aircraft with “vortex generators” to reduce aircraft noise. 


Based on outreach to the Logan air carrier community, it is clear that single- or reduced- 
engine taxiing is being voluntarily implemented by the vast majority of air carriers at Boston 
Logan. | write to you again to encourage your continued use of this fuel-saving emissions 
reduction strategy, subject to pilot discretion and to the extent consistent with your established 
operating safety procedures. 


| also encourage your use of idle reverse thrust (or minimize the use of reverse thrust) 
on landing, as a second operational measure, again, only at the discretion of the pilot and only 
to the extent consistent with your established operational safety procedures. This measure 
provides noise relief to our nearest neighbors and, at the same time, provides companion 
benefits to you, such as reducing fuel burn and engine wear. Clearly, the use of this procedure 
must be consistent with operational conditions at Boston Logan, including runway surface 
conditions and whether LAHSO is in use. 


Finally, | again want to share with you information regarding recent industry efforts to 
retrofit A320 aircraft with “vortex generators” to reduce airframe noise. Although the A320 is a 
fully noise-compliant/modern aircraft, this is an excellent example of additional, incremental 
actions we can take as an industry to reduce operational impacts on the environment. Attached 
please find more information related to this technology. 
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Thank you for your continued work to enhance Boston Logan’s operational safety and 
efficiency, while improving its environmental footprint. If you have any questions or would like 
to discuss any aspect of this letter, please feel free to contact me or Mr. Flavio Leo, Director of 
Planning and Strategy, at 617-568-3528. , 






Edward C. Freni 
Director of Aviation 


Attachments 


2a 
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In February 2014 Lufthansa became the first airline in the world to take delivery of an Airbus 
A320 equipped with vortex generators. A total of 157 aircraft in the existing fleet will be equipped 
with the new noise-reducing component, so that, when the expected new deliveries are added 
in, more than 200 A320 aircraft in total will be flying more quietly. As result, every second 
Lufthansa landing in Frankfurt and one in three in Munich will become audibly quieter. Overfly 
measurements revealed that the vortex generators are able to eliminate two unpleasant tones 
and thereby lower the aircraft's total noise level on approach by up to four decibels at distances 
between 17 and 10 kilometers from the runway. Thus the Lufthansa Group has realized a key 
objective of the “Alliance for More Noise Protection”, a joint initiative of the Lufthansa Group, 
Fraport, the airline association BARIG, DFS, the Airport and Region Forum (FFR), and the 
government of the State of Hesse. 


A320 audio tests 


A320 audio tests with and without vortex generators on the final approach at Frankfurt Airport 
from the Offenbach-Lauterborn monitoring point 
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A320 audio tests with and without vortex generators on the final approach at Munich Airport 
from the Massenhausen monitoring point 
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Ninth USA/Europe Air Traffic Management Research and Development Seminar (ATM2011) 


Demonstration of Reduced Airport Congestion 
Through Pushback Rate Control 


I. Simaiakis, H. Khadilkar, H. Balakrishnan, 
T. G. Reynolds and R. J. Hansman 
Department of Aeronautics and Astronautics 
Massachusetts Institute of Technology 
Cambridge, MA, USA 


Abstract—Airport surface congestion results in significant 
increases in taxi times, fuel burn and emissions at major airports. 
This paper describes the field tests of a congestion control 
strategy at Boston Logan International Airport. The approach 
determines a suggested rate to meter pushbacks from the gate, 
in order to prevent the airport surface from entering congested 
states and to reduce the time that flights spend with engines 
on while taxiing to the runway. The field trials demonstrated 
that significant benefits were achievable through such a strat- 
egy: during eight four-hour tests conducted during August and 
September 2010, fuel use was reduced by an estimated 12,000- 
15,000 kg (3,900-4,900 US gallons), while aircraft gate pushback 
times were increased by an average of only 4.3 minutes for the 
247 flights that were held at the gate. 

Keywords- departure management, pushback rate control, airport 


congestion control, field tests 


I. INTRODUCTION 


Aircraft taxiing on the surface contribute significantly to 
the fuel burn and emissions at airports. The quantities of fuel 
burned, as well as different pollutants such as Carbon Dioxide, 
Hydrocarbons, Nitrogen Oxides, Sulfur Oxides and Particulate 
Matter, are proportional to the taxi times of aircraft, as well as 
other factors such as the throttle settings, number of engines 
that are powered, and pilot and airline decisions regarding 
engine shutdowns during delays. 

Airport surface congestion at major airports in the United 
States is responsible for increased taxi-out times, fuel burn 
and emissions [1]. Similar trends have been noted in Europe, 
where it is estimated that aircraft spend 10-30% of their flight 
time taxiing, and that a short/medium range A320 expends as 
much as 5-10% of its fuel on the ground [2]. Domestic flights 
in the United States emit about 6 million metric tonnes of 
CO >, 45,000 tonnes of CO, 8,000 tonnes of NOx, and 4,000 
tonnes of HC taxiing out for takeoff; almost half of these 
emissions are at the 20 most congested airports in the country. 
The purpose of the Pushback Rate Control Demonstration at 
Boston Logan International Airport (BOS) was to show that a 
significant portion of these impacts could be reduced through 
measures to limit surface congestion. 


This work was supported by the Federal Aviation Administration’s Office of 
Environment and Energy through MIT Lincoln Laboratory and the Partnership 
for AiR Transportation Noise and Emissions Reduction (PARTNER). 
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A simple airport congestion control strategy would be a 
state-dependent pushback policy aimed at reducing congestion 
on the ground. The N-control strategy is one such approach, 
and was first considered in the Departure Planner project [3]. 
Several variants of this policy have been studied in prior 
literature [4, 5, 6, 7]. The policy, as studied in these papers, is 
effectively a simple threshold heuristic: if the total number of 
departing aircraft on the ground exceeds a certain threshold, 
further pushbacks are stopped until the number of aircraft 
on the ground drops below the threshold. By contrast, the 
pushback rate control strategy presented in this paper does 
not stop pushbacks once the surface is in a congested state; 
instead it regulates the rate at which aircraft pushback from 
their gates during high departure demand periods so that the 
airport does not reach undesirable highly congested states. 


A. Motivation: Departure throughput analysis 


The main motivation for our proposed approach to reduce 
taxi times is an observation of the performance of the departure 
throughput of airports. As more aircraft pushback from their 
gates onto the taxiway system, the throughput of the departure 
runway initially increases because more aircraft are available 
in the departure queue. However, as this number, denoted N, 
exceeds a threshold, the departure runway capacity becomes 
the limiting factor, and there is no additional increase in 
throughput. We denote this threshold as N*. This behavior can 
be further parameterized by the number of arrivals. The depen- 
dence of the departure throughput on the number of aircraft 
taxiing out and the arrival rate is illustrated for one runway 
configuration in Figure 1 using 2007 data from FAA’s Aviation 
System Performance Metrics (ASPM) database. Beyond the 
threshold N*, any additional aircraft that pushback simply 
increase their taxi-out times [8]. The value of N* depends 
on the airport, arrival demand, runway configuration, and 
meteorological conditions. During periods of high demand, 
the pushback rate control protocol regulates pushbacks from 
the gates so that the number of aircraft taxiing out stays close 
to a specified value, Net, where Net > N*, thereby ensuring 
that the airport does not reach highly-congested states. While 
the choice of No must be large enough to maintain runway 
utilization, too large a value will be overly conservative, and 
result in a loss of benefit from the control strategy. 
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Fig. 1: Regression of the departure throughput as a function of 
the number of aircraft taxiing out, parameterized by the arrival 
rate for 22L, 27 | 22L, 22R configuration, under VMC [9]. 


II. DESIGN OF THE PUSHBACK RATE CONTROL PROTOCOL 


The main design consideration in developing the pushback 
rate control protocol was to incorporate effective control 
techniques into current operational procedures with minimal 
additional controller workload and procedural modifications. 
After discussions with the BOS facility, it was decided that 
suggesting a rate of pushbacks (to the BOS Gate controller) 
for each 15-min period was an effective strategy that was 
amenable to current procedures. 

The two important parameters that need to be estimated 
in order to determine a robust control strategy are the N* 
threshold and the departure throughput of the airport for 
different values of N. These parameters can potentially vary 
depending on meteorological conditions, runway configuration 
and arrival demand (as seen in Figure 1), but also on the fleet 
mix and the data sources we use. 


A. Runway configurations 


BOS experiences Visual Meteorological Conditions (VMC) 
most of the time (over 83% of the time in 2007). It has a 
complicated runway layout consisting of six runways, five of 
which intersect with at least one other runway, as shown in 
Figure 2. As a result, there are numerous possible runway con- 
figurations: in 2007, 61 different configurations were reported. 
The most frequently-used configurations under VMC are 22L, 
27 | 22L, 22R; 4L, 4R | 4L, 4R, 9; and 27, 32 | 33L, where the 
notation ‘R1, R2 | R3, R4’ denotes arrivals on runways R1 and 
R2, and departures on R3 and R4. The above configurations 
accounted for about 70% of times under VMC. 

We note that, of these frequently used configurations, 27, 
32 | 33L involves taxiing out aircraft across active runways. 
Due to construction on taxiway “November” between runways 
15L and 22R throughout the duration of the demo, departures 
headed to 22R used 15L to cross runway 22R onto taxiway 
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Fig. 2: BOS airport diagram, showing alignment of runways. 


“Mike”. This resulted in departing aircraft crossing active 
runways in the 27, 22L | 22L, 22R configuration as well. 

During our observations prior to the field tests as well as 
during the demo periods, we found that under Instrument 
Meteorological Conditions (IMC), arrivals into BOS are typ- 
ically metered at the rate of 8 aircraft per 15 minutes by the 
TRACON. This results in a rather small departure demand, 
and there was rarely congestion under IMC at Boston during 
the evening departure push. For this reason, we focus on 
configurations most frequently used during VMC operations 
for the control policy design. 


B. Fleet mix 


Qualitative observations at BOS suggest that the departure 
throughput is significantly affected by the number of propeller- 
powered aircraft (props) in the departure fleet mix. In order to 
determine the effect of props, we analyze the tradeoff between 
takeoff and landing rates at BOS, parameterized by the number 
of props during periods of high departure demand. 

Figure 3 shows that under Visual Meteorological Conditions 
(VMC), the number of props has a significant impact on the 
departure throughput, resulting in an increase at a rate of 
nearly one per 15 minutes for each additional prop departure. 
This observation is consistent with procedures at BOS, since 
air traffic controllers fan out props in between jet departures, 
and therefore the departure of a prop does not significantly 
interfere with jet departures. The main implication of this 
observation for the control strategy design at BOS was that 
props could be exempt from both the pushback control as well 
as the counts of aircraft taxiing out (V). Similar analysis also 
shows that heavy departures at BOS do not have a significant 
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Fig. 3: Regression of the takeoff rate as a function of the 
landing rate, parameterized by the number of props in a 15- 
minute interval for 22L, 27 | 22L, 22R configuration, under 
VMC [9]. 


impact on departure throughput, in spite of the increased 
wake-vortex separation that is required behind heavy weight 
category aircraft. This can be explained by the observation 
that air traffic controllers at BOS use the high wake vortex 
separation requirement between a heavy and a subsequent 
departure to conduct runway crossings, thereby mitigating the 
adverse impact of heavy weight category departures [9]. 

Motivated by this finding, we can determine the dependence 
of the jet (i.e., non-prop) departure throughput as a function 
of the number of jet aircraft taxiing out, parameterized by 
the number of arrivals, as illustrated in Figure 4. This figure 
illustrates that during periods in which arrival demand is high, 
the jet departure throughput saturates when the number of jets 
taxiing out exceeds 17 (based on ASPM data). 


C. Data sources 


It is important to note that Figure 1, Figure 3 and Figure 4 
are determined using ASPM data. Pushback times in ASPM 
are determined from the brake release times reported through 
the ACARS system, and are prone to error because about 
40% of the flights departing from BOS do not automatically 
report these times [10]. Another potential source of pushback 
and takeoff times is the Airport Surface Detection Equipment 
Model X (or ASDE-X) system, which combines data from 
airport surface radars, multilateration sensors, ADS-B, and 
aircraft transponders [11]. While the ASDE-X data is likely to 
be more accurate than the ASPM data, it is still noisy, due to 
factors such as late transponder capture (the ASDE-X tracks 
only begin after the pilot has turned on the transponder, which 
may be before or after the actual pushback time), aborted 
takeoffs (which have multiple departure times detected), flights 
cancelled after pushback, etc. A comparison of both ASDE- 
X and ASPM records with live observations made in the 
tower on August 26, 2010 revealed that the average difference 
between the number of pushbacks per 15-minutes as recorded 
by ASDE-X and by visual means is 0.42, while it is -3.25 
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Fig. 4: Regression of the jet takeoff rate as a function of the 
number of departing jets on the ground, parameterized by the 
number of arrivals for 22L, 27 | 22L, 22R configuration, under 
VMC [9]. 


for ASPM and visual observations, showing that the ASPM 
records differ considerably from ASDE-X and live observa- 
tions. The above comparison motivates the recalibration of 
airport performance curves and parameters using ASDE-X 
data in addition to ASPM data. This is because ASPM data is 
not available in real-time and will therefore not be available 
for use in real-time deployments, and the ASDE-X data is in 
much closer agreement to the visual observations than ASPM. 

We therefore conduct similar analysis to that shown in 
Figure 4, using ASDE-X data. The results are shown in Figure 
5. We note that the qualitative behavior of the system is similar 
to what was seen with ASPM data, namely, the jet throughput 
of the departure runway initially increases because more jet 
aircraft are available in the departure queue, but as this number 
exceeds a threshold, the departure runway capacity becomes 
the limiting factor, and there is no additional increase in 
throughput. By statistically analyzing three months of ASDE- 
X data from Boston Logan airport using the methodology 
outlined in [9], we determine that the average number of active 
jet departures on the ground at which the surface saturates is 
12 jet aircraft for the 22L, 27 | 22L, 22R configuration, during 
periods of moderate arrival demand. This value is close to that 
deduced from Figure 5, using visual means. 


D. Estimates of N* 


Table I shows the values of N* for the three main runway 
configurations under VMC, that were used during the field 
tests based on the ASDE-X data analysis. For each runway 
configuration, we use plots similar to Figure 5 to determine the 
expected throughput. For example, if the runway configuration 
is 22L, 27 | 22L, 22R, 11 jets are taxiing out, and the expected 
arrival rate is 9 aircraft in the next 15 minutes, the expected 
departure throughput is 10 aircraft in the next 15 minutes. 
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Fig. 5: Regression of the takeoff rate as a function of the 
number of jets taxiing out, parameterized by the number of 
arrivals, using ASDE-X data, for the 22L, 27 | 22L, 22R 
configuration. 


Il]. IMPLEMENTATION OF PUSHBACK RATE CONTROL 


The pushback rate was determined so as to keep the number 
of jets taxiing out near a suitable value (Not), where Net 
is greater than N*, in order to mitigate risks such as under- 
utilizing the runway, facing many gate conflicts, or being 
unable to meet target departure times. Off-nominal events such 
as gate-use conflicts and target departure times were carefully 
monitored and addressed. Figure 6 shows a schematic of the 
decision process to determine the suggested pushback rate. 
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Fig. 6: A schematic of the pushback rate calculation. 


The determination of the pushback rate is conducted as 
follows. Prior to the start of each 15-minute period, we: 


1) Observe the operating configuration, VMC/IMC, and the 


TABLE I 
VALUES OF N* ESTIMATED FROM THE ANALYSIS OF ASDE-X DATA. 








Configuration N* 
22L, 27 | 22L, 22R | 12 
27, 32 | 33L 12 
4L, 4R | 4L, 4R,9 | 15 














predicted number of arrivals in the next 15 minutes 
(from ETMS) and using these as inputs into the appro- 
priate departure throughput saturation curves (such as 
Figure 5), determine the expected jet departure through- 
put. 

2) Using visual observations, count the number of depart- 
ing jets currently active on the surface. We counted a 
departure as active once the pushback tug was attached 
to the aircraft and it was in the process of pushing back. 

3) Calculate the difference between the current number 
of active jet departures and the expected jet departure 
throughput. This difference is the number of currently 
active jets that are expected to remain on the ground 
through the next 15 min. 

4) The difference between No and the result of the pre- 
vious step provides us with the additional number of 
pushbacks to recommend in next 15 minutes. 

5) Translate the suggested number of pushbacks in the 
next 15 minutes to an approximate pushback rate in a 
shorter time interval more appropriate for operational 
implementation (for example, 10 aircraft in the next 15 
minutes would translate to a rate of “2 per 3 minutes.’”). 


A. Communication of recommended pushback rates and gate- 
hold times 


During the demo, we used color-coded cards to commu- 
nicate suggested pushback rates to the air traffic controllers, 
thereby eliminating the need for verbal communications. We 
used one of eight 5 in x 7.5 in cards, with pushback rate 
suggestions that ranged from “1 per 3 minutes” (5 in 15 
minutes) to “1 aircraft per minute” (15 in 15 minutes), in 
addition to “Stop” (zero rate) and “No restriction” cards, as 
shown in Figure 7 (left). The setup of the suggested rate card 
in the Boston Gate controllers position is shown in Figure 7 
(right). 





Fig. 7: (Left) Color-coded cards that were used to commu- 
nicate the suggested pushback rates. (Right) Display of the 
color-coded card in the Boston Gate controller’s position. 


The standard format of the gate-hold instruction communi- 
cated by the Boston Gate controller to the pilots included both 
the current time, the length of the gate-hold, and the time at 
which the pilot could expect to be cleared. For example: 
Boston Gate: “AAL123, please hold push for 3 min. Time is 
now 2332, expect clearance at 2335. Remain on my frequency, 
I will contact you.” 


In this manner, pilots were made aware of the expected gate- 
holds, and could inform the controller of constraints such as 
gate conflicts due to incoming aircraft. In addition, ground 
crews could be informed of the expected gate-hold time, so 
that they could be ready when push clearance was given. The 
post-analysis of the tapes of controller-pilot communications 
showed that the controllers cleared aircraft for push at the 
times they had initially stated (i.e., an aircraft told to expect 
to push at 2335 would indeed be cleared to push at 2335), and 
that they also accurately implemented the push rates suggested 
by the cards. 


B. Handling of off-nominal events 


The implementation plan also called for careful monitoring 
of off-nominal events and system constraints. Of particular 
concern were gate conflicts (for example, an arriving aircraft 
is assigned a gate at which a departure is being held), and the 
ability to meet controlled departure times (Expected Departure 
Clearance Times or EDCTs) and other constraints from Traffic 
Management Initiatives. After discussions with the Tower and 
airlines prior to the field tests, the following decisions were 
made: 


1) Flights with EDCTs would be handled as usual and 
released First-Come-First-Served. Long delays would 
continue to be absorbed in the standard holding areas. 
Flights with EDCTs did not count toward the count of 
active jets when they pushed back; they counted toward 
the 15-minute interval in which their departure time fell. 
An analysis of EDCTs from flight strips showed that the 
ability to meet the EDCTs was not impacted during the 
field tests. 

Pushbacks would be expedited to allow arrivals to use 
the gate if needed. Simulations conducted prior to the 
field tests predicted that gate-conflicts would be rela- 
tively infrequent at BOS; there were only two reported 
cases of potential gate-conflicts during the field tests, and 
in both cases, the departures were immediately released 
from the gate-hold and allowed to pushback. 


2 


ae 


C. Determination of the time period for the field trials 


The pushback rate control protocol was tested in select 
evening departure push periods (4-8PM) at BOS between 
August 23 and September 24, 2010. Figure 8 shows the 
average number of departures on the ground in each 15-minute 
interval using ASPM data. There are two main departure 
pushes each day. The evening departure push differs from 
the morning one because of the larger arrival demand in 
the evenings. The morning departure push presents different 
challenges, such as a large number of flights with controlled 
departure times, and a large number of tow-ins for the first 
flights of the day. 


IV. RESULTS OF FIELD TESTS 


Although the pushback rate control strategy was tested at 
BOS during 16 demo periods, there was very little need 
to control pushbacks when the airport operated in its most 
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Fig. 8: Variation of departure demand (average number of 
active departures on the ground) as a function of the time 
of day. 


efficient configuration (4L, 4R | 4L, 4R, 9), and in only eight 
of the demo periods was there enough congestion for gate- 
holds to be experienced. There was insufficient congestion 
for recommending restricted pushback rates on August 23, 
September 16, 19, 23, and 24. In addition, on September 3 
and 12, there were no gate-holds (although departure demand 
was high, traffic did not build up, and no aircraft needed to 
be held at the gate). For the same reason, only one aircraft 
received a gate-hold of 2 min on September 17. The airport 
operated in the 4L, 4R | 4L, 4R, 9 configuration on all three of 
these days. In total, pushback rate control was in effect during 
the field tests for over 37 hours, with about 24 hours of test 
periods with significant gate-holds. 


A. Data analysis examples 


In this section, we examine three days with significant gate- 
holds (August 26, September 2 and 10) in order to describe 
the basic features of the pushback rate control strategy. 

Figure 9 shows taxi-out times from one of the test periods, 
September 2. Each green bar in Figure 9 represents the actual 
taxi-out time of a flight (measured using ASDE-X as the dura- 
tion between the time when the transponder was turned on and 
the wheels-off time). The red bar represents the gate-hold time 
of the flight (shown as a negative number). In practice, there is 
a delay between the time the tug pushes them from the gate and 
the time their transponder is turned on, but statistical analysis 
showed that this delay was random, similarly distributed for 
flights with and without gate-holds, and typically about 4 
minutes. We note in Figure 9 that as flights start incurring 
gate-holds (corresponding to flights departing at around 1900 
hours), there is a corresponding decrease in the active taxi- 
out times, i.e., the green lines. Visually, we notice that as the 
length of the gate-hold (red bar) increases, the length of the 
taxi-out time (green bar) proportionately decreases. There are 
still a few flights with large taxi-out times, but these typically 
correspond to flights with EDCTs. These delays were handled 
as in normal operations (i.e., their gate-hold times were not 
increased), as was agreed with the tower and airlines. Finally, 
there are also a few flights with no gate-holds and very short 
taxi-out times, typically corresponding to props. 

The impact of the pushback rate control strategy can be 
further visualized by using ASDE-X data, as can be seen in 
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Fig. 9: Taxi-out and gate-hold times from the field test on September 2, 2010. 
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Fig. 10: Snapshots of the airport surface, (left) before gate-holds started, and (right) during gate-holding. Departing aircraft are 
shown in green, and arrivals in red. We note that the line of 15 departures between the ramp area and the departure runway 
prior to commencement of pushback rate control reduces to 8 departures with gate-holds. The white area on the taxiway near 
the top of the images indicates the closed portion of taxiway “November”. 


the Figure 10, which shows snapshots of the airport surface 
at two instants of time, the first before the gate-holds started, 
and the second during the gate-holds. We notice the significant 
decrease in taxiway congestion, in particular the long line of 
aircraft between the ramp area and the departure runway, due 
to the activation of the pushback rate control strategy. 
Looking at another day of trials with a different runway 
configuration, Figure 11 shows taxi-out times from the test 
period of September 10. In this plot, the flights are sorted by 
pushback time. We note that as flights start incurring gate- 
holds, their taxi time stabilizes at around 20 minutes. This is 
especially evident during the primary departure push between 
1830 and 1930 hours. The gate-hold times fluctuate from 1-2 
minutes up to 9 minutes, but the taxi-times stabilize as the 
number of aircraft on the ground stabilizes to the specified 
Nott Value. Finally, the flights that pushback between 1930 
and 2000 hours are at the end of the departure push and derive 
the most benefit from the pushback rate control strategy: they 
have longer gate holds, waiting for the queue to drain and then 
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taxi to the runway facing a gradually diminishing queue. 
Figure 12 further illustrates the benefits of the pushback 
rate control protocol, by comparing operations from a day 
with pushback rate control (shown in blue) and a day without 
it (shown in red), under similar demand and configuration. 
The upper plot shows the average number of jets taxiing- 
out, and the lower plot the corresponding average taxi-out 
time, per 15-minute interval. We note that after 1815 hours 
on September 10, the number of jets taxiing out stabilized at 
around 15. As a result, the taxi-out times stabilized at about 
16 minutes. Pushback rate control smooths the rate of the 
pushbacks so as to bring the airport state to the specified 
state, Net, in a controlled manner. Both features of pushback 
rate control, namely, smoothing of demand and prevention of 
congestion can be observed by comparing the evenings of 
September 10 and September 15. We see that on September 
15, in the absence of pushback rate control, as traffic started 
accumulating at 1745 hours, the average taxi-out time grew 
to over 20 minutes. During the main departure push (1830 to 
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Fig. 11: Taxi-out and gate-hold times from the field test on September 10, 2010. 


1930), the average number of jets taxiing out stayed close to 
20 and the average taxi-out time was about 25 minutes. 
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Fig. 12: Surface congestion (top) and average taxi-out times 
(bottom) per 15-minutes, for (blue) a day with pushback rate 
control, and (red) a day with similar demand, same run- 
way configuration and visual weather conditions, but without 
pushback rate control. Delay attributed to EDCTs has been 
removed from the taxi-out time averages. 


Similarly, Figure 13 compares the results of a characteristic 
pushback rate control day in runway configuration 27, 22L | 
22L, 22R, August 26, to a similar day without pushback rate 
control. We observe that for on August 26, the number of jets 
taxiing out during the departure push between 1830 and 1930 
hours stabilized at 15 with an average taxi-out time of about 
20 minutes. On August 17, when pushback rate control was 
not in effect, the number of aircraft reached 20 at the peak 
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of the push and the average taxi-out times were higher than 
those of August 26. 
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Fig. 13: Ground congestion (top) and average taxi-out times 
(bottom) per 15-minutes, for (blue) a day with pushback rate 
control, and (red) a day with similar demand, same runway 
configuration and weather conditions, but without pushback 
rate control. Delay attributed to EDCTs has been removed 
from the taxi-out time averages. 


B. Runway utilization 


The overall objective of the field test was to maintain 
pressure on the departure runways, while limiting surface con- 
gestion. By maintaining runway utilization, it is reasonable to 
expect that gate-hold times translate to taxi-out time reduction, 
as suggested by Figure 9. We therefore also carefully analyze 
runway utilization (top) and departure queue sizes (bottom) 
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during periods of pushback rate control, as illustrated in Figure 
14. 
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Fig. 14: Runway utilization plots (top) and queue sizes (bot- 
tom) for the primary departure runway (33L) during the field 
test on September 10, 2010. These metrics are evaluated 
through the analysis of ASDE-X data. 


In estimating the runway utilization, we determine (using 
ASDE-X data) what percentage of each 15-min interval cor- 
responded to a departure on takeoff roll, to aircraft crossing 
the runway, arrivals (that requested landing on the departure 
runway) on final approach, departures holding for takeoff 
clearance, etc. We note that between 1745 and 2000 hours, 
when gate-holds were experienced, the runway utilization was 
kept at or close to 100%, with a persistent departure queue as 
well. 

Runway utilization was maintained consistently during the 
demo periods, with the exception of a three-minute interval on 
the third day of pushback rate control. On this instance, three 
flights were expected to be at the departure runway, ready for 
takeoff. Two of these flights received EDCTs as they taxied 
(and so were not able to takeoff at the originally predicted 
time), and the third flight was an international departure that 
had longer than expected pre-taxi procedures. Learning from 
this experience, we were diligent in ensuring that EDCTs were 
gathered as soon as they were available, preferably while the 
aircraft were still at the gate. In addition, we incorporated 
the longer taxi-out times of international departures into our 
predictions. As a result of these measures, we ensured that 
runway utilization was maintained over the remaining duration 
of the trial. It is worth noting that the runway was “starved” in 
this manner for only 3 minutes in over 37 hours of pushback 
rate control, demonstrating the ability of the approach to adapt 
to the uncertainties in the system. 
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V. BENEFITS ANALYSIS 


Table II presents a summary of the gate-holds on the 
eight demo periods with sufficient congestion for controlling 
pushback rates. As mentioned earlier, we had no significant 
congestion when the airport was operating in its most efficient 
configuration (4L, 4R | 4L, 4R, 9). 


TABLE II 
SUMMARY OF GATE-HOLD TIMES FOR THE EIGHT DEMO PERIODS WITH 
SIGNIFICANT GATE-HOLDS. 














No. of | Average] Total 

Date] Period Configuration gate- gate- gate- 

hold hold 

holds (min) (min) 

1] 8/26] 4.45-8PM | 27,22L | 22L,22R 63 4.06 256 
2 | 8/29] 4.45-8PM 27,32 | 33L 34 3.24 110 
3} 8/30} 5-8PM 27,32 | 33L 8 4.75 38 
4 | 9/02] 4.45-8PM | 27,22L | 22L,22R 45 8.33 375 
5 | 9/06} 5-8PM 27,22L | 22L,22R 19 2.21 42 
6 | 9/07| 5-7.45PM | 27,22L | 22L,22R 11 2.09 23 
7 | 9/09} 5-8PM 27,32 | 33L 11 2.18 24 
8 | 9/10) 5-8PM 27,32 | 33L 56 3.7 207 

Total 247 4.35 1075 


























A total of 247 flights were held, with an average gate- 
hold of 4.3 min. During the most congested periods, up to 
44% of flights experienced gate-holds. By maintaining runway 
utilization, we traded taxi-out time for time spent at the gate 
with engines off, as illustrated in Figures 9 and 11. 


A. Translating gate-hold times to taxi-out time reduction 


Intuitively, it is reasonable to use the gate-hold times as 
a surrogate for the taxi-out time reduction, since runway 
utilization was maintained during the demonstration of the 
control strategy. We confirm this hypothesis through a simple 
“what-if” simulation of operations with and without pushback 
rate control. The simulation shows that the total taxi-out time 
savings equaled the total gate-hold time, and that the taxi time 
saving of each flight was equal, in expectation, to its gate 
holding time. The total taxi-out time reduction can therefore 
be approximated by the total gate-hold time, or 1077 minutes 
(18 hours). 

In reality, there are also second-order benefits due to the 
faster travel times to the runway due to reduced congestion, 
but these effects are neglected in the preliminary analysis. 


B. Fuel burn savings 


Supported by the analysis presented in Section V-A, we 
conduct a preliminary benefits analysis of the field tests by 
using the gate-hold times as a first-order estimate of taxi-out 
time savings. This assumption is also supported by the taxi- 
out time data from the tests, such as the plot shown in Figure 
9. Using the tail number of the gate-held flights, we determine 
the aircraft and engine type and hence its ICAO taxi fuel burn 
index [12]. The product of the fuel burn rate index, the number 
of engines, and the gate-hold time gives us an estimate of 
the fuel burn savings from the pushback rate control strategy. 
We can also account for the use of Auxiliary Power Units 
(APUs) at the gate by using the appropriate fuel burn rates 
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[13]. This analysis (not accounting for benefits from reduced 
congestion) indicates that the total taxi-time savings were 
about 17.9 hours, which resulted in fuel savings of 12,000- 
15,000 kg, or 3,900-4,900 US gallons (depending on whether 
APUs were on or off at the gate). This translates to average 
fuel savings per gate-held flight of between 50-60 kg or 16-20 
US gallons, which suggests that there are significant benefits to 
be gained from implementing control strategies during periods 
of congestion. It is worth noting that the per-flight benefits of 
the pushback rate control strategy are of the same order-of- 
magnitude as those of Continuous Descent Approaches in the 
presence of congestion [14], but do not require the same degree 
of automation, or modifications to arrival procedures. 


C. Fairness of the pushback rate control strategy 


Equity is an important factor in evaluating potential con- 
gestion management or metering strategies. The pushback rate 
control approach, as implemented in these field tests, invoked a 
First-Come-First-Serve policy in clearing flights for pushback. 
As such, we would expect that there would be no bias toward 
any airline with regard to gate-holds incurred, and that the 
number of flights of a particular airline that were held would 
be commensurate with the contribution of that airline to the 
total departure traffic during demo periods. We confirm this 
hypothesis through a comparison of gate-hold share and total 
departure traffic share for different airlines, as shown in Figure 
15. Each data-point in the figure corresponds to one airline, 
and we note that all the points lie close to the 45-degree line, 
thereby showing no bias toward any particular airline. 
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Fig. 15: Comparison of gate-hold share and total departure 
traffic share for different airlines. 
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We note, however, that while the number of gate-holds that 
an airline receives is proportional to the number of its flights, 
the actual fuel burn benefit also depends on its fleet mix. 
Figure 16 shows that while the taxi-out time reductions are 
similar to the gate-holds, some airlines (for example, Airlines 
3, 4, 5, 19 and 20) benefit from a greater proportion of fuel 
savings. These airlines are typically ones with several heavy 
jet departures during the evening push. 
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Fig. 16: Percentage of gate-held flights, taxi-out time reduction 
and fuel burn savings incurred by each airline. 


VI. OBSERVATIONS AND LESSONS LEARNED 


We learned many important lessons from the field tests of 
the pushback rate control strategy at BOS, and also confirmed 
several hypotheses through the analysis of surveillance data 
and qualitative observations. Firstly, as one would expect, the 
proposed control approach is an aggregate one, and requires 
a minimum level of traffic to be effective. This hypothesis 
is further borne by the observation that there was very little 
control of pushback rates in the most efficient configuration 
(4L, 4R | 4L, 4R, 9). The field tests also showed that the 
proposed technique is capable of handling target departure 
times (e.g., EDCTs), but that it is preferable to get EDCTs 
while still at gate. While many factors drive airport throughput, 
the field tests showed that the pushback rate control approach 
could adapt to variability. In particular, the approach was 
robust to several perturbations to runway throughput, caused 
by heavy weight category landings on departure runway, con- 
trollers’ choice of runway crossing strategies, birds on runway, 
etc. We also observed that when presented with a suggested 
pushback rate, controllers had different strategies to implement 
the suggested rate. For example, for a suggested rate of 2 
aircraft per 3 minutes, some controllers would release a flight 
every 1.5 minutes, while others would release two flights in 
quick succession every three minutes. We also noted the need 
to consider factors such as ground crew constraints, gate-use 
conflicts, and different taxi procedures for international flights. 
By accounting for these factors, the pushback rate control 
approach was shown to have significant benefits in terms of 
taxi-out times and fuel burn. 


VIT. SUMMARY 


This paper presented the results of the demonstration of a 
pushback rate control strategy at Boston Logan International 
Airport. Sixteen demonstration periods between August 23 and 
September 24, 2010 were conducted in the initial field trial 
phase, resulting in over 37 hours of research time in the BOS 
tower. Results show that during eight demonstration periods 
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(about 24 hours) of controlling pushback rates, over 1077 min- 
utes (nearly 18 hours) of gate holds were experienced during 
the demonstration period across 247 flights, at an average of 
4.3 minutes of gate hold per flight (which correlated well to 
the observed decreases in taxi-out time). Preliminary fuel burn 
savings from gate-holds with engines off were estimated to be 
between 12,000-15,000 kg (depending on whether APUs were 
on or off at the gate). 
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